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PREFACE. 


Thls work has been written with the view of providing a 
book (or class use in our Schools and Colleges, which shall 
suit the capacities of the young beginner and at the same 
time meet the requirements of the advanced student. 

So far as has been possible within the necessary limits of 
the book, I have carefully avoided laying down arbitrary 
rules and have endeavoured to establish the leading proposi- 
tions of the science of Arithmetic by a process of simple 
reasoning, being fully convinced that a mere mechanical 
facility in manipulating figures, sufficient though it may be 
for the calculations necessary in every-day life, is in no way 
conducive to a healthy development of the reasoning faculty. 
I have accordingly explained the processes of Arithmetic by 
means of specimen examples fully worked out, and in every 
division of the subject I have begun with simple principles 
and have tried to proceed by gradual and natural steps to 
those of a more complex nature. 

Compound Quantities have been assigned . a somewhat 
earlier place than is usually given them j in other parts of the 
subject however there is but little departure from the com- 
mon order. Decimals have been treated as a natural ex- 
tension of the common system of notation \ but the principles 
of vulgar fractions have been made use of here and there for 
purposes of explanation. The method adopted for the addi- 
tion and subtraction of Recurring Decimals requires no con- 
version and re-conversion to vulgar fractions. A little more 
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space than usual has been devoted to the subject of Pro- 
blems, and I venture to hope that I have been able to make 
it simpler and more attractive by means of careful arrange- 
ment and classification. Although I have adopted the Uni- 
tary Method ( a method so simple in its application and so 
suitable for young learners) in the section on Problems, I have 
not abandoned the Rule of Three as some writers have done, 
because I do not consider it to be a misleading process, if 
properly understood. The sections ' on Stocks and other 
branches of Commercial Arithmetic I have tried to make in 
some degree complete. And I may add that although the 
book contains nothing that might strictly be called original, 
yet it will be found to differ in many ways from any e.xisting 
text-book on the subject. 

The book contains a large number of examples for exer- 
cise; these have been worked out several times from the 
printed sheets, yet it would be presumptuous to hope that 
no error has escaped notice. I shall be grateful to Teachers 
and Students for any correction that they may send me. 

I have to thank some friends for valuable criticism and 
advice and also for correcting and revising many of the proof- 
sheets. I have the pleasure of expressing my thanks also to 
some of the students of the M. A.-O. College, Aligarh, for 
great assistance in verifying the answers to many of the 
examples. 

( 

Aligarh, N. W. P. 

January, 1890. 
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PREFACE TO THE SECOND EDITION. 

This edition has been carefully revised and the few errors 
^haf crept into the former edition have been corrected. I have 
inserted some explanatory matter and a few new examples in 
■certain parts of the book. The book has been further en- 
larged by the insertion of the Punjab and Allahabad Univer- 
sity Entrance Examination Papers. A few examples have 
been slightly altered for securing neat answers. These addi- 
tions and alterations will, however, be no hindrance to both 
the editions being used together in the same class. 


Aligarh, 
Deceinber 


iRH, \ 

■, 1890. / 
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PREFA.CE TO THE SIXTH EDITIOH^ 

In this edition the work has again been carefully revisea, 
and many important additions and a few slight alterations 
have been made. The following Exercises have been in- 
•creased : 76, 106, 107, 115, 116, 117, 119, 132, 140. A new 
Exercise ( 174a ) has been inserted ; this relates to the first 
twenty-seven Sections of the book, and may be taken as soon 
as those Sections have been read. Section LV has beea 
entirely re-written and considerably enlarged. Some useful 
matter has been subjoined at the end of the book in the 
form of an Appendix. These improvements will, it is hoped, 
increase the usefulness of the work, and render it still more 
•worthy of the approbation which it has received. 


Aligarh, \ 

1893. f 


^ugust^ 


J. C.G 
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TABLES OF MEASURES. 




For further information turn to the pages referred to. 

English. Money Table. \Page 40.] 

4 Farthings (^.) make i Penny (i d.). 

32 Pence ... i Shilling (u. or i/-). 

120 Shillings ... i Pound or Sovereign 

2 Shillings = I Florin 5 Shillings = i Crown. 

31 Shillings = I Guinea. 27 Shillings = i Moidore. 

Indian Money Table. \Page 41.] 

3 Pies [pi) make i Pice. 

4 Pice or 12 Pies ... i Anna (la.). 

i6 Annas ... i Rupee (Ri). 


English Jewellers’ or Troy Weight. \Page 53.] 

{Chiefly used for weighing gold^ silver and jewels^ 

24 Grains (^.) make i Pennyweight (i dwt.). 

20 Pennyweights ... i Ounce (i oz.). 

12 Ounces ... i Pound (i lb.). 

So that a Pound Troy =5760 Grains. 


English Standard or Avoirdupois Weight. \P»gt 54J, 


t6 Drams (dr.) 

16 Ounces 
28 Pounds 
4 Quarters 
20 Hundredweights 

A stone (st.) 

A. Pound Avoir. 


make i Ounce (i oz.). 

... I Pound (i lb.). 

... I Quarter (i qr.). 

... I Hundredweight (i cwt.}. 
... I Ton (i ton). 

= 14 lb. 

= 7000 Grains Troy. 


Indian Bazar Weight. \Page 55.] 

4 Sikis make, i Tola. 

5 Sikis ••• I Kancha (Powa-chatak). 

4 Kanchas or 5 Tolas... i Chatak (i ch.). 

16 Chataks ••• i Seer. 

40 Seers ••• i Maund (i md.). 

4 Chataks = i Powa. . 4 Powas = i Seer. 

5 Seers = i Punshury. 8 Punshuries = i Maund. 
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Madras Local Weiglit. \Page 56.3 

3 Tolas make i Pollum. 

8 Pollums ... I Seer. 

5 Seers or 40 Pollums ... l Viss. 

8 Viss ... I Maund. 

20 Maunds ... l Candy or Barunu. 

A Madras maund = 25 lb. Avoir. 


Bombay Local Weight. {.Page 57.] 

4 Dhans make l Raktika. 


8 Raktikas 
4 Mashas 
72 Tanks 
40 Seers 
20 Maunds 


Raktika. 

Masha. 

Tank. 

Seer. 

Maiind. 

Candy. 


A Bombay maund = 28 lb. Avoir. 


English Linear Measure. {Page 58.] 


12 Inches (in.) 

Feet 
Yards 

40 Poles or 220 yards 
S Furlongs or 1760 yards 
3 Miles 


make i Foot (i ft.). 

... I Yard (i yd.). 

... I Pole, Rod or Perch (i po.V. 
... I Furlong (i fur.). 

... I Mile (i mi.). 

... 1 League (i lea.). 


I Pole 
9 Inches 
2 Spans or 18 Inches 
.’. 2 Cubits 

6 Feet 


5 yd. I ft. 6 in. 

I Span. 

I Cubit {Haih). 
I Yard. 

1 Fathom. 


4 Poles or 22 Yards 
100 Links 


I Chain) Used in land 
I Chain/ suiv'cying. 


The following Table is used by tailors : 


2} Inches 
4 Nails 

4 Quarters 

5 Quarters 


I Nail {GirraJ:). 

I Quarter (Span).. 
I Yard. 

1 EIL 
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English Square Measure. [Pa£-e6i.] 


144 Square Inches (sq. in.) make i 


9 Square Feet ... i 

3oj Square Yards ... i 

40 Square Poles ... i 

4 Roods \ 

or 4840 sq. yards j •** * 

640 Acres ... i 


Square Foot (i sq. ft.). 
Square Yard (i sq. yd.). 
Square Pole, Rod or Perche., 
Rood (i ro.) [(i sq, po.). 

Acre (i ac.). 

Square Mile (i sq. mi.). 


A square chain =22x22 sq. yards or 484 sq. yards.j. 
10 sq. chains = i acre. 

I sq. pole =30 sq. yd. 2 ft. 36 in. 


*** For Indian Land Measures see pages 63 and 64. 


Measures of Solidity {English ) [Page 64.] 

1728 Cubic Inches make i Cubic Foot (i cu. ft.). 
27 Cubic Feet ... i Cubic Yard (i cu. yd.). 


Measures Of Cai)acity. (English) {Page 64.1 

4 Gills make i Pint (i pt). 

2 Pints ... I Quart (i qt.). 

4 Quarts ... i Gallon (i gall.). 

9 Gallons ... i reck (i pk.). 

4 Pecks ... I Bushel (i bus.). 

8 Bushels ... i Quarter (i qr.). 

5 Quarters ... I Load (i Id,). 

2 Loads ... I Last ( I last). ^For goods only... 

Also 2 quarts =■ i pottle (i pot.). 

2 bushels =» I strike (l str.). 

4 bushels = I coomb (i coomb.). - 

A Barrel contains 36 gallons. 

Kote. A gallon of distilled water weighs , exactly lo lb. Avoir. 

L pint of water weighs a pound and a quarter, [A gallon , 
:ontains 277-274 cubic inches]. A cubic foot of water weighs abctii- 
;ooo oz. Avoir. 

Meastires of Time. ( English) \Page 65.J 

60 Seconds (sec.) make i Minute (min.). 

60 Minutes ... i Hour (i hr.). 

24 Hours ... ... I Day (i da.). 

7 Days ... ... I Week (i wk.). 

365 Days ... ... I "^'ear (i yr.). 

366 Days ' ... ... I Leap-year. 

100 Years ... ... i Century. 


t 4 ] 


MeMures of Angles. 

6o Seconds (6o") make r Minute (i')- 
6o Minutes i Degree (i°;. 

90 Degrees ... i -Right Angle (i rt. gle.). 


iMeastires of Number. \,Page 67.] 


12 Units 

make 

r Dozen. 

12 Dozen 

• •• 

I Gross. 

12 Gross 


1 Great Gross. 

20 Units 

• •• 

I Score (hCurri). 

24 Sheets of paper ... 

I Quire. 

20 Quires 

• •• 

I Ream. 

10 Reams 

• •• 

I Bale. 


Apotbecaries’ Weight. \Paj^e 67,^ 

(i) Measures of Weight. 

Druggists use the grain to weigh small quantities and 
and ounce Avoir, to weigh large quantities. Some ph 
. prescribing use the following table : 

20 Grains make 1 Scruple (i sen), 

3 Scruples ... i Drachm (i dr.). 

8 Drachms ... i Ounce Troy. 


(ii) Measures of Capacity. 

60 Minims (m.) or drops make i Fluid drachm 

8 Fluid drachms ... i Fluid ounce ^ 

20 Fluid ounces ... i Pint (O.). 

8 Pints ... I Gallon (C.). 

Note. Since a pint of water weighs a pound and 
F'he weight of a fluid ounce of distilled water is an ounce ^ 


the pound 
’sicians in 


(fl. dr.}, 
i. oz.}. 


a quarter, 
.voir. 
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I. INTRODUCTION. 

1 . A quantity is anything which may be regarded as being 

made up of parts like the whole. \Havib in Smith. 

Thus, a sum of money, the length of a rod, the weight of a sack 
of rice, a number of men, are quantities. 

2. _ A quantity is called a unit quantity [or simply a 

when it is used for the purpose of comparing the magnitudes of 
other quantities of the same kind. [_/. B. Lock. 

Thus, a rupee is used as the unit of money when we speak of 
a certain sum as three rtipees. A boy is the unit when we speak 
of a certain class in a school as containing fifteen boys, 

3. That which indicates the magnitude of a quantity relatively 
to its unit is called a number. 

Thus, the number three indicates the relative magnitude of the- 
quantity three rupees as compared with its unit a ~'upee. 

4. The Measure or numerical value of a quantity is the 
number which expresses how many times the unit is contained in 
the quantity. 

Thus, if we use a yard as the unit of length, and speak of a 
certain length as five yards, the number five is the measure or 
numencal 'value of that length. 

TiTote. The numerical value of a quantity indicates its relative 
magnitude. The absolute of a quantity is indicated by 

its numerical value and unit together. 

5. A number is called an abstract number, when it is not 
attached to any particular unit ; four, five, seven. 

a. A number is called a concrete number, when it is attached 
to some particular unit ; z.%,four horses, five men, seven yards. 

Y. Arithmetic is a part of the Science which teaches the use 
of numbers. . 

II THE METHOD OF REPRESENTING NUMBERS 

BY FIGURES. 

8. In Arithmetic we represent all numbers by means of the 
ten symbols or figures, i. 2, 3, 4, 5’ 7- S, 9, o> _^lled di^ts. The 

first nine of these figures are called the significant digits ; the 
last is called zero, cipher or nought. 


C. A. X 
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9. Numbers from one to nine are represented by the nine 
significant digits taken in order. Thus 

one two three four fir’^e six seven eight nine 
1234567 S9 

10. All higher numbers are represented by two or more of the 
figures, the following convention being adopted : 

It is agreed that in a line of figures, the figure in the first place 
tovjaras the right shall have its simple value* and shall represent 
so many units ; the figure in the second place from the right shall 
have ten times its simple value, and shall represent so many tens of 
units, or tens ; the figure in the third place shall have ten times 
the value it should have in the seco7id place or one hundred times its 
shnple value, and shall represent so many tens of tens, or hundreds, 
of units, or Imndreds ; thus 435 shall express one hundred times 
four units, together with ten times three units and also five units 
more ; or in other words, it shall express four hundreds, three tens 
and five units ; and so on, the value of a figure increasing tenfold 
at each step of removal towards the left. 

11. The following table, called the ITumoration Table, 
gives the respective names of places of figures representing a 
number. 
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The periods which follow those in the above table are triUions, ■ 
juadrillions, quintillions, sextillions, septillions, octillions, etc. 

1 3 . The symbol o has no value in itself and represents no 
lumber. In a line of figfures, o in the first place (towards the 
•ight) indicates the absence of units ; in the second place, absence 
)f tens ; in the third place, absence of hundreds ; and so on. 

Thus i 

30 represents three tens and no units ; /■ 

400 represents four hundreds, no iens^ also no units ; 

309 represents three hundreds, no iens^ and nine units. 

IS. It appears then, that numbers from one to nine are re- 
sresented by one figure ; numbers from ten to ninety-nine are 
•epresented by two figures ; numbers from one JiU7idyed to 7 nne 
hundi'cd and ninety- 7 iine are represented by three figures ; numbers 
rom 07 ie thousand to nine thousand^ nine hundred a?zd zzmeiy-zzme 
ire represented by four figures ; and so on. 

14 . The method above explained of representing numbers by 
means of ten figures and their combinations was invented by the 
Hindus. But Europeans call it the Arabic Notation because it 
iVas introduced into Europe by the Arabs who had learnt it from 
the Hindus. 


NUMERATION. 

15 . 'Ntimeratioii is the art of reading a number expressed 
in figures. 

Art. 9 enables the learner to read the numbers expressed by 
one figure ; and the following table will enable him to read tho 


numbers expressed 

10 ten 

11 eleven 

12 twelve 

13 thirteen 

14 fourteen 

15 fifteen 

16 sixteen 

17 seventeen 

18 eighteen 

19 nineteen 

20 twenty 

21 twenty-one 

22 twenty-two 


two figures. 

23 twenty-three 

24 twenty-four 

25 twenty-five 

26 twenty-six 

27 twenty-seven 

28 twenty-eight 

29 twenty-nine 

30 thirty 

31 thirty-cne 

32 thirty-two 

33 thirty-three 

34 thirty-four 

35 thirty-five 


36 thirty-six 

37 thirty-seven 

38 thirty-eight 
■50 thirty-nine 

40 forty 

41 forty-one 

42 forty-two 

43 forty-three 

44 forty-four 

45 forty-five 

46 forty-six 

47 forty-seven 

48 forty-eight 
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49 forty-i»ine 

50 fifty 

51 fifty-one 

52 fifty-two 

53 fifty-three 

54 fifty-four 

55 fifty -five 

56 fifty-six 

57 fifty-seven 

58 fifty-eight 

59 fifty-nine 

60 sixty 

61 sixty-one 

62 sixty-two 

63 sixty-three 

64 sixty-four 

65 sixty-five 


66 

sixty-six 

83 

cl 

67 

sixty-seven 

84 

ci 

68 

sixty-eight 

85 

ci 

69 

sixty-nine 

86 

ci 

70 

seventy 

87 

ci 

71 

seventy-one 

SS 

ci 

72 

seven ty-t wo 

89 

ci 

73 

seventy-three 

90 

ni 

74 

seventy-four 

91 

ni 

75 

seventy-five 

92 

ni 

76 

seven ty-six 

93 

ni 

77 

seventy-seven 

9-‘t 

n 

78 

seventy-eight 

95 

n 

79 

sex'enty-nine 

96 

ni 

80 

eighty 

97 

ni 

81 

eighty-one 

98 

ni 

82 

eighty-two 

99 

ni 


ghty 

ghty 

ghty' 

ghty 

ghty 

ghty 

glity 

ncty 

ncty 

ncty 

ncty 

ncty 

ncty 

ncty 

ncty 

ncty 

nctv 


■three 

■four 

five 

■six 

■seven 

eight 

nine 

■one 

■two 

-tlircc 

-four 

-five 

•six 

■seven 

-eight 

-nine 


16 . When a number is expressed by three figntres, the third- 
figure from the right is read as so many hundred, the two remain- 
ing figures being read together as in the above tai)lc. Thus 

the number expressed by 100 is read one hundred ; 
the number expressed by 340 is read three hundred and forty ; 
the number expressed by 452 is read four hundred nnd ffty-tveo ; 
the number expressed by 607 is read six hundred and seven. 

IT. If a number is expressed by more than three figure?, 
divide the line of figures by commas into periods of three figure-;; 
each, commencing from the right ; and read the first period 
(towards the right) as in Art. 16, read the second period ns so 
many thousand, the third period as million, the fourth ns thousand, 
the fifth as billion, the sixth as thousand, and so on. The fen'ods 
must be read 0^ from left to right in order. 

Thus 

2,435 js read ‘two thousand, four hundred and thirty-five’;. 

23,204 is read ‘twenty-three thousand, two hundrect and 
foud ; 

234,021 is read ‘two hundred and thirty-four thousand and 
twenty-one’ ; 

324,103,200 is read ‘three hundred and twenty-four vullion, 
one hundred and three thousand, two hundred’ ; 
36,204,340,432,004 is read ‘thirty-si .k billion, two hundred and four 
thousand, three hundred and forty million, four 
hundred and thirty-two th0usand and four.* 

1,000 represents a thousand j 
1,000,000 represents a million ; 

I fioo, 000,000, 000 represents a billion. 
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EXAMPLES. 1 . 

To he done first orally^ then in writing, 

^Express each of the following numbers in words ; 

1 . lO ; l6 ; 48 ; 99 ; 76 ; 43 ; 50 ; 31 ; 62. 

• 2 . 100 ; III j 902 ; 620 ; 300 ; 103 ; 234 ; 130. 

3. 9216 ; 5409 j 5004 j loil ; 1210 ; 9000 ; 9999. 

4 . 12345 ; 20103 J 40040 ; 50001 ; 90600 ; 89346. 

6. 500000 ; 708900 ; 102030 ; 309809 ; 379586. 

e. 7234651 ; 7090709 ; 9000000 ; 7800040 ; 356789I, 

7 . 32567892 ; 34083092 ; 90009000 ; 55500055. 

789345621 ; 390085000 ; 222000000. 

9 . 7009056700 ; 3259287891 ; 8070088200. 

10. 32500094001 ; 308506008230 ; 1357986428123. 

11 . What is the local value of each of the significant digits in 
he numbers, 72, 359, 4203, 70809, 1300450789 and 3079004078023 ? 

12 . What does each of the zeros in the numbers 20103, 307005060 
,nd 300508230509 indicate ? 

13. Express in words the least number of five figures and the 
neatest number of four figures. 

NOTATION. 

IS. ITotation is the art of representing by figures a number 
xpressed in words. 

The method is as follows ; 

Begin at the left hand, and put down the required figures in the 
(laces necessary to express the number, according to the Numera- 
ion Table ; and fill up the vacant places, if any, with ciphers. 

Thus, to represent by figures the number, five million^ twenty- 
ight thousand^ three hundred and_ four, we put down 5 in the place 
if millions or in the seventh place from the right, 2 in the place of 
ens of thousands or in the fifth place, 8 in the place of ihousa^ids 
ir in the fourth place, 3 in the place of Jmndreds or in the third 
ilace, and 4 in the place of units or in the first place ; and then we 
ill up the sixth and second places with ciphers ; and the number 
xpressed in figures is 5028304. 

EXAMPLES. 2. 

State in figures : 

1, Thirteen : seventeen ; nineteen ; twelve ,* eleven. 
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2. Twenty-three ; thirty-four ; forty ; twenty-seven. 

3. Seventy-seven ; ninety ; eighty-four ; sixty-three. 

4. Three hundred and forty-two ; four hundred and eighty-six • 
five hundred and four ; nine hundred. 

6. Two hundred and three ; four hundred and thirty ; five 
hundred and fifty-five ; four hundred. 

6. Eight hundred and ninety-two ; seven hundred and four ; 
iix hundred and forty ; five hundred and twelve. 

7. Seven thousand, eight hundred and thirty-five ; nine thou- 
sand and twenty-eight ; six thousand and nine ; lour thousand ; six 
thousand and eighty-five. 

8. Five thousand, nine hundred and ninety-two ; eight thou- 
sand and seventy-four ; two thousand and three ; four ll.ousand 
and forty j three thousand, four hundred and three. 

9. Twelve hundred ; eighty thousand and eight ; eighteen 
thousand, four hundred and fifty-four ; thirty-six thousand and 
twelve ; ninety thousand. 

10. Twenty thousand and seventy ; thirty thousand and eight ; 
fifty-four thousand, four hundred ; sixteen thousand .and four. 

IL Four hundred and five thousand ; eight hundred thousand 
and forty ; seven hundred and two thousand and seventy-four. 

12. Three million, nine hundred and four ; nine million, four 
hundred ; fifteen million and filly ; one hundied and eight million,, 
three thousand and four ; four million and five thousand. 

13. Five thousand million, seven hundred thousand and twenty- 
eight ; three hundred and fifteen thousand seven h.undrcd and 
sixty-four million, nine thousand and three. 

14. Three billion and fifty ; four hundred and five billion, ten 
million, twenty thousand and seven ; one billion, one million, one 
tliousand ; six billion and six. 

15. Five hundred and twelve billion, two hundred and fifty-five 
thousand seven hundred and sixty-two million, seven hundred and. 
thirteen thousand, four hundred and seventy-three. 

16. Twelve billion and twelve ; seven hundred billion, seven 
hundred thousand and seven hundred ; three billion, three million, 
three thousand, three hundred and three. 

17. Seven thousand three hundred and five billion, five hundred- 
and two million, six thousand and twenty-four ; forty-seven billion, 
forty-seven million, forty-seven thousand and forty-seven. 

18. State in figures the least number of seven figures and the- 
greatest number of five figures. 



THE INDIAH METHOD OF HUMEEATION Jf 

19 . One boy wrote 70007007 and another wrote 777 when told 
to write ‘seven thousand, seven hundred and seven’ in figures ; 
what mistakes did they commit ? 

THE INDIAN METHOD OF NUMERATION. 

19 . The following is the Indian Numeration Table in conunon 
use ; 


tn 

o 

u 

O 

. 

U tn 


O 


tfi 

•73 

V-. O 

S c 

(U 


tn 

o 

i-t 

o 


KHU 

I 9 8, 


Ul 

o 

c 3 


tn uj 
C o 
<u rt 

H ^-1 

7 6, 


tn 

'X 2 

C 

rt 

tn 

P , 
O tn 
rG "Xj 

o in 

5 

® 2 

(U 

HH 


5 4, 


cn 


CO 


ig.s 

n S c 
ffiHP 


321 


The above number is read thus : 

One hundred and ninety-eight crores, seventy-six lacs, fifty-four 
thousand, three hundred and twenty-one. 

ITote. The Hindu names of places of figures are as follow ;• — 
akoj dashcLf shata, sahasr^ oyui, faksha (lac), niyui, coii (crore), 
arbud, ^adma, kharba^ niMiarba, mohapadma, sanku, jaladhi, aniya^ 
madhya^ parardhycu 


EXAMPLES. 3. 

Express in words according to the Indian Numeration * 

1- 345543 ; 3020050 ; 7990570 ; 7050304* 

2. 12345678 ; 305750080 ; 45000000. 

3. 230078001 ; 7080904080 ; 3794857612. 

4. 8274057009 ; 3500001230 ; 3103705040. 

6, 1234567890 ; 6000789000 ; 5010702009. 

Express in figures : 

6 One lac, fourteen thousand ; seventy-eight lacs ; fifteen lacs, 
four thousand and thirty ; seven lacs and seven. 

7 One crore, five hundred ; twenty-eight crores, three lacs 
and four ; twenty crores ; one crore, one lac, one thousand and one. 

8. Three hundred crores five lacs, four thousand ; one hun* 
dred and one crore, one lac, one hundred and one. 
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9. Three hundred and twenty-eight crorcs, seventeen lacs, 
forty-five thousand, seven hundred and fifteen. 

10 . Seven hundred and five crores, seventeen lacs, twenty- 
four thousand, seven hundred and thirty-eight 

11 . How many thousands are in a lac ? How many lacs in a 
million ? How many millions in a crore ? 

12 . Read according to the Indian numeration the number — 
one hundred and three million, twenty-eight thousand, four hun- 
dred and one. 

13 . Read according to the English numeration the number — 
one hundred and three crores, seven lacs, seven hundred and four. 

THE ROMAN SYSTEM OF NOTATION. 

20 . In this system the symbols chiefly employed arc I, V, X, 
L, C, D and M which represent l, 5, 10, 50, 100, 500 and 1000 res- 
pectively. Again a^ar placed over a letter increases its value a 
thousand-fold ; thus X represents 10,000. 

The following table will explain the method of representing any 


number by 

I 

means 

I 

of the above symbols. 

XI II XXX 

30 

CD 

400 

II 

2 

XII 

12 

XL 

40 

D 

500 

III 

3 

XIII 

13 

L 

50 

DC 

600 

IV 

4 

XIV 

14 

LX 

60 

DCC 

700 

800 

V 

5 

XV 

15 

LXX 

70 

DCCC 

VI 

6 

XVI 

16 

LXXX 

80 

CM 

9 CX 3 

VII 

7 

XVII 

17 

XC 

90 

M 

lOOO 

VIII 

8 

XVIII 

18 

C 

100 

MCD 

1400 

IX 

9 

XIX 

19 

CC 

200 

MCM 

1900 

X 

10 

XX 

20 

CCC 300 

MM 

2000 

MDCCCLXXXIX 

1S89 

DLXDCCXLII 560742 


EXAMPLES. 4 . 
Express in Arabic notation : 


1 . VI. 

2 . IX. 

3 . 

XLIX. 

4 . 

XCIX. 

6. LXXV. 

6. CCLXIV. 

7 . 

DCIX. 

8. 

DCLXIV. 

9 . MCMXa 

10 . LXX. 

11, 

MMDCCLXIV 

• 

Express in Roman notation t 





12. 44* 

13 . 66. 

14 . 

79 * 

15 . 

83. 

16 . 149. ' 

17 . 436. 

18 . 

990. 

19 . 

1351- 

20. 5670. 

21. 3149. 

22. 

45978. 

23 . 

1 000000. 
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III. ADDITION. 

SI. Addition is the method of finding a single number which 
is equal to two or more given numbers taken together. 

The given numbers are called summands, and the single 
number obtained by adding them is called their sum or amount. 

S3. The sign + signifies that the two numbers between which 
it is placed are to be added. Thus, 7 + 2 signifies that 2 is to be 
added toy. The sign + is called the plus sign, and 7+2 is 
read “seven two”. 

^ The sign = stands for the words “is equal to” or “equals.” 
Thus, 2 + 3=5 states that the sum of 2 and 3 is equal to 5. The 
sign = is called the sign of equality, and 2 + 3 = 5 is read “two 
plus three is equal to five” or “two plus three equals five.” 

S3. The numbers one., two., three, four, five, etc. being taken 
in order, if we add the number one to any one of them, we get the 
number next following : thus 1 + 1 = 2 ; 2+1=3 ; 3 + i=4; and 
so on. 

We obtain the sum of 5 and 3 thus ; 

5 ■h3”5‘h2+I 

==5 + i + i + i 
=6+1+1 
=7 + 1 
= 8 . 


Results thus obttdned are registered in the following table, called 
the Addition Table, which the learner should commit to memory. 


I and 

2 and 

3 and 

4 and 

5 and 

6 and 

7 and 

8 and 

9 and 

I are 2 

I are 3 

I are 4 

I are 5 

I are 6 

I are 7 

I are 8 

I are 9 

I areio 

2 ... 3 

2 ■ • • 4* 

2 ... 5 

2 ... 6 

2 ... 7 

2 ... 8 

2 ... 9 

2 ...10 

2 ...II 

3 ••• 4 

3 5 

3 ... 6 

3 ... 7 

3 ... 8 

3 ... 9 

3 ...10 

3 ...ii 

3 ...12 

■4 ••• 5 

4 ... 6 

4 ... 7 

4 ... 8 

4 ... 9 

4 ...10 

4 ...II 

4 ...12 

4 ...13 

5 ••• 6 

5 ... 7 

5 ... 8 

5 ... 9 

5 ...10 

5 ...II 

5 ...12 

5 ..-13 

5 ."14 

'6 ... 7 

6 ... 8 

b ... 9 

6 ...10 

6 ...II 

6 ...12 

6 ...13 

6 ...14 

6 ...15 

7 ... 8 

j ... 9 7 ...10 

7 ...II 

7 ...12 

7 ...13 

7 ..-U 

7 -15 

BBS 

8 ... 9 

'8 ...loi 8 ...II 

8 ...12 

8 ...13 

8 ...14 

8 ...15 


8 ...17 

9 ...10 

9 ...II 

19 .-12 

9 ...13 

9 ...14 

9 -..IS 

H 


Hi: 


Example. Add 7 + 8+9 + 8. 

Process : 7+8=15 ; 15+9=24 ; 24 + 8=32. Ans. 

TTote. As facility in mental addition is the basis of all accurate 
facility in the subsequent processes of Arithmetic, the pupil should 
have a sufficient number of exercises in mental addition before he 
proceeds further. The use of fingers should be strictly piohibited. 
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EXEBCISES IN MENTAX. ADDITION, 

N. B. The following exercises arc not considered sufficient ; they are 
intended only to show the nature of the questions that might be asked. 

L What is the sum of 

{a) 2 and 9 ; 3 and 4 ; 8 and 7 ; 7 and 5 ; 9 and 9 ; 9 and 7 ; 
3 and 7 ; 8 and 5 ; 9 and 6 ; 6 and 8 ; 8 and 9 ; 7 and 3 ? 

(fi) 10 and 7 ; 20 and 8 ; 30 and 6 ; 50 and 9 ; 70 and 5 ? 

(tf) II and 6 ; 12 and 7 ; 26 and 4 ; 36 and 3 ; 72 and 7 ? 

15 and 7 ; 16 and 8 ; 22 and 9 ; 37 and 6 ; 85 and 9 j, 

43 and 8 ; 49 and 9 ; 28 and 7 ; 68 and 7 ; 98 and 7 ; 99 and 9 ? 

2 , Add 

(а) 5 to 7, to 17, to 27, to 37, etc. 

(б) 7 to 9, to 19, to 29, to 39, etc. 

(c) 8 to 8, to 18, to 28, to 38, etc. 

8. (a) How much do i and 2 make ? 3 and 2 ? 5 and 2 ? etc. 

(d) How much do 2 and 3 make ? 5 and 3 ? 8 and 3 ? etc 

(c) How much do 3 and 5 make ? 8 and 5 ? 1 3 and 5 ? etc 

JV. B, When the pupil has acquired a little facility the above question, 
may, with advantage, be put in the following form : 

4 . Count by increments of 6 starting at 4. 

A7iswcr. 4, 10, 16, 22, 28, 34, etc 

6. I have 10 marbles in one hand and 7 in the other ; how- 
many marbles have I in all ? 

6. Twelve articles make a dozen ; how many in two dozen ? 

7 . Ram had 19 marbles and he has won 8 ; how many marbles 
has he now ? 

8. I have purchased a table for 16 rupees and a chair for 7 
rupees ; how many rupees have I spent in all ? 

9 . If mangoes are selling at the rate of 13 for the rupee, how 
many shall you get for two rupees ? 

10 . John bought 25 mangoes and 9 oranges : how many fruits 
did he buy in all ? 

■* The following process in mental addition may be recommended for 
beginners : — 

15+7 = 15 + 5+2 = 20+2 = 22. 

But the process should be abandoned as soon as facility in addition lyTi 
been acquired. 
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11 . You are 13 years old ; your brother is 7 years older than- 
you ; what is the age of your brother? 

12 . If I give you 20 rupees I shall have 15 rupees left in my 
purse ; how many rupees have I ? 

13 . A boy has lost 8 marbles and has 27 left ; how many had 
he at first ? 

14 . You have 23 marbles in your pocket; I give you g; how 
many have you now in all ? 

15 . A man bought 35 maunds of rice on a certain day, and' 
9 maunds on the next day ; how many maunds did he buy in all ? 

16 . A man’s age is 47 years ; how old will he be 7 years hence? 

17 . If you buy 56 mangoes and your brother 8 more than you, 
how many does your brother buy? 

18 . What is the number from which if I take 15 there will 
remain 60? 

19 . ^ A^ man bought a table for 75 rupees and gained 5 nipees 
by selling it ; for how many nipees did he sell it? 

20 . A man gave 19 rupees to his wife, 7 rupees to his son and 
4 rupees to his daughter ; how many rupees did he give away in all ? 

21 . What is the united length of five roads which are i, 2, 3, 4. 
and 5 miles long respectively ? 

22* I bought a book for 6 annas and a bottle of ink for 4. 
annas more than the book ; how much did I spend in all ? 

23 . A man sold 9 oranges to A,toB 7 more than to A : how 
many did he sell in all? 

24 . Ram bought 2 mangoes at 4 annas each and 8 oranges- 
at one anna each ; how much did he pay to the fniit-seller ? 

25 . From a rope are cut off first 27 yards, then 8 yards, and 
there are 7 yards left ; what was the length of the rope? 


24 . In the case of large numbers the process of addition is- 
as follows : 

Exavtple. Add together 378, 409 and 56. 

We write down the numbers, one under another, thus 

378 

409 

t;6 

843 

placing units under units, tens under tens, hundreds under hun- 
dreds, and so on ; and then draw a line under the lowest line of 
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figures. Under this line we place the sum which is found in the 
following way : 

We first add the units, thus (8+9 + 6) units = 23 units =2 
■tens + 3 units ; we place the 3 under the column of units and carry 
on the 2 tens for adding to the column of tens. Next we add the 
tens, thus (2+7+0+5) tens = i4 tens = i hundred + 4 tens ; we 
place the 4 under the column of tens and carry on the i hundred 
for adding to the column of hundreds. We then add the hundreds, 
thus (1 + 3+4) hundreds = 8 hundreds ; and we place the 8 under 


the column of hundreds. 



Mental Process : 8, 

I 7 » 

23 ; 

carry 2, 

9 , 

i 4 ; 

carry i. 

4 , 

8. 

EXAMPLES. 

5 . 


N. B. Sums should be dictated and the pupils required to read out 
the answers in words. The same sum may be given several times by 
altering the order of the summands. 

Add together 


L 

3 

2. 6 

3 . 

8 

4 . 

7 

6. 

8 


5 

9 


7 




9 


9 

8 


9 


8 


8 


4 

7 


7 


9 


9 


c6 

7 . 73 

8. 

40 

9 . 

90 

10. 

79 


42 

26 




5 ? 


84 

IL 

375 

12. 879 

13 . 

79 

14 . 

9S6 

15 . 

9S4 


208 

82 


40 


742 


76 



190 


^3 


999 


940 

16 . 

7643 

17 . 429 


18 . 

3098 


19 . 

4807 


248 

7 



207 



309 


5004 

84 



40 



4 


1234 

9476 



,329 



500 

:20. 

28 

21, 58073 


22. 

839 


23 . 

3S7 56 


4007 

9705 



2058 



509:2 


350 

368 



476 



78095 


9 

78000 



8205 



34 '60 


302 

29 



47460 



3230S 

: 24 . 

89763 

25 . 38760 


26 . 

467895 


27 . 

79 


25964 - 

5807 



5800Q 



30=5 


73896 

304 



5555 



329 


58926 

19 



795073 



876:02 


32157 

7 



567982 



39879 


•98756 

374 



368000 



300 
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28 . 9038 29. 7 30. 3578924 8L 9357350. 

30054 7000007 5893679 2984721 

5028 • 34003 8279563 8305902- 

70 404040 9528789 76507294 

9 36000 3474923 8472038 

938050 ^ 8923463 5679824 . 

Find the sum of 

32 . 804, 97056, 48, 397834 and 909. 

33 . 73568, 9340, 8654, 76, 703 and 98. 

34 . 74, 79048, 309, 8000386, 43 and 3002. 

35 . 300, 785, 897634, 12345, 207 and 20708. 

Find the value of ■ 

36 . 432398+7867 + 839894-7030. 

37. 70 + 8200+7396 + 5678920+97+2. 

38 . 3 + 309 + 29 + 307895+3253+500. 

39 . 87+9800000+80234 + 10201+34567+9. 

40 . 3456 +456 + 56 + 6 + 76000+984530789 . 

41 . Add together the following numbers : seventy-nine ; three- 
thousand, four hundred and fifty ; sixty-six thousand, six hundred : 
and ninety-four ; four thousand and four ,• eighty. 

42 . Find the total of — six hundred and ninety-two ; four lacs, 
forty-five thousand and seven j ninety-eight lacs, seven hundred ; . 
forty-five ; seven. 

43. Find the amount of — seven hundred and forty-six million, 
seventy-four thousand, nine hundred and sixty-two ; eighty-six 
thousand, five hundred and four ; twelve million, seven thousand . 
and three ; ninety-one ; seven million and seven. 

44. How much are nineteen +seven lacs, seven thousand and . 
seven -i- three hundred and four crores, seventy-four lacs and 
twenty-nine + eight crores, eight lacs, eight thousand and eight 
+ seven thousand, seven hundred and forty-two + six + three lacs, 
four hundred and seven ? 

46 Find the amount of 76, 378046, 30567, 8, 9345, 300009, 
3708, 309, 37805892, 28, 7923000 and 342. 

46 , What is the number from which if 3457 be taken 479 is left ? ■ 

47. • A man was born in 1856 ; in what year will he be 34 

years of age ? » 

48 January has 31 days, February 28, March 31, April 30, 
Mav3i, June 30, July 31, August 31, September 30, October 3^1, 
■November 30 and December 31 ; how many days are there in the r 
whole year? • . . 
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49. State how many boys are in a school in which there are 

125 in the first class, 87 in the second, 96 in the third, 107 in the 
■fourth, 70 in the fifth and 256 in the other classes. 

60 . A garden contains 327 mango trees, 704 cocoanut trees, 
456 date trees, 528 orange trees and only 25 tamarind trees ; how 
many trees are there in all ? 

51 . A certain town contains 87,903 Hindus, 48,093 Maho- 
medans, 723 Europeans, 1,309 Eurasians and 159 other races : 
what is the total population of the town ? 

52 . A gentleman bought three pieces of land in a town for 
•9,700 rupees ; he built a house on one piece at a cost of 7,825 
rupees, another on the second piece at a cost of 21,750 rupees, and 
a third on the remaining piece at a cost of 2,729 rupees : what 
sum did he spend in all t 

63 . We imported 53,89,082 maunds of salt in January’ 18S5 
7,09,280 maunds in February and 10,94,803 maunds in March : 
what was the entire weight imported in the first 3 months of 18S5? 

54 . I bought four baskets of mangoes ; the first contained 
246 mangoes ; the second 319 ; the third 19 more than the second ; 
and the fourth as many as the first and second together : how 
many mangoes did I buy ? 

55 . What is the number from which if I first take 70835 and 
then 85679, there will remain 7040 ? 

e 

IV. SUBTRACTION. 

25 . Subtraction is the method of finding the number which 
•is left when the smaller of two given numbers is taken from the 
greater. 

The greater of the two given numbers is called the minuond, 
the less is called the subtrahend, and the number found by sub- 
traction is called the remainder or difference. 

The sign -, placed between two numbers, signifies that the 
second number is to be subt 7 -acied from the first. Thus 7 — 4 
signifies that 4 is to be subtracted from 7. The sign - is called 
the minus sign, and 7 — 4 is read “seven 7>iinus four.” 

26 . It follows from the definition of subtraction that it is the 
process of finding the number which must be added to a given 
number to make a larger given number. Hence subtraction is 
sometimes called coi 7 iplej 7 ieniary addition. 

We are able to subtract a small number from another, from the 
•known results of the Addition Table. 

Example. 7 — 4=3, because 4+3=7. 


i 




SUBTRACTION 


lb 


EXEBCISES IN MEETAIi SXJBTBACTIOE’. 

L Take 3 from 8 ; 4 from 9 ; 5 from 7 ; 6 from 9 ; 5 from 8. 

2. What is the difference between 10 and 6 ; 12 and 8 ; 16 and 
9 ; 13 and 7 ; ii and 6 ; 16 and 8 ; 18 and 9 ; 15 and 7 ; 17 and 8? 

3 . How many does 7 leave from 28 ; 5 from 27 ; 6 from 56 j 
■7 from 99 ; 3 from 57 ; 8 from 88 ; 6 from 49 ; 4 from 26 ? 

4 . Subtract 9 from 22 ; 8 from 35 ; 7 from 42 ; 6 from 51 ; 5 

from 60 ; 4 from 73 8 from 86 ; 9 from 92 ; 5 from 81. 

6. (a) What remains when we take 6 from 30, 6 from 24, 6 

from 18, 6 from 12, 6 from 6 ? 

(d) What remains when we take 7 from 100, 7 from 93, 7 
from 86, etc. ? 

(c) Count by decrements of 6 commencing at 100. 

Ans. 100, 94, 88, etc. 

6. Take 7 from the sum of 5 and 6 ; g from the sum of 6 and 
8 ; 6 from the sum of 5 and 4 ; 8 from the sum of 6 and 7. 

7 . A boy who had 1 5 marbles has lost 8 ; how many has he left p 

8. I have 17 rupees in my purse ; if I give you 9 rupees, how 
many rupees shall I have left ? 

9 . Your brother’s age is 14 years ; you are 5 years younger 
than he : how old are you ? 

10 . In a class there are 19 boys on the roll ; on a certain day 
'6 boys were absent ; how many were present ? 

U. A man had 16 rupees ; he gave 7 rupees to his wife and the 
rest to his son : how much did the son get ? 

12 . A man bought a table for 19 rupees and sold it for 25 
-rupees : how much did he gain ? 

13 . There are 37 mangoes on a tree ; if 8 be plu eked, how 
many will be left ? 

14 . Ram has 48 marbles ; if Gopal had 9 more than what he 
now has, he would have as many as Ram : how many has Gopal ? 

15 . I have 16 marbles ; John has 28 ; how many more should 
1 get to have as many as J ohn ? 

27 . In the case of large numbers the process of subtraction 
3s as follows : 

Exatnple i. Subtract 34 from 86. 

We place the smaller number under the greater, as in 86 

Addition. V/e now take 4 units from 6 units, and set down 34 
the result-- which is 2 units, under the column of units ; 52 
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next, we take 3 tens from 8 tens, and set down the result, 5 tens,, 
under the column of tens. Thus the remainder obtained is 52. 

Exa 7 nple 2. Subtract 368 from 952. 

Here, proceeding as in the previous example, we meet 952 
with the difficulty of taking a greater digit from a less, and 368 
to get over this difficulty we avail ourselves of the following 
principle, usually termed borrowhi^ : The vtinuc}id and 
subtrahend may be increased by the same number without altering- 
their difference ; and we reason thus : 

We cannot take 8 units from 2 units ; we therefore add 10 units 
to the 2 units, making 12 units, and we take 8 units from the 12 
units, and set down the result, 4 units, under the column of units. 
Having increased the upper number by 10 units, we add, by way of 
compensation, i ten to the lower number, changing 6 tens into 
7 tens. We have now to take 7 tens from 5 tens, and as we cannot 
do so, we add 10 tens to the 5 tens, making 1 5 tens, and we take 

7 tens from the 15 tens, and set down the result, 8 tens, under 
the column of tens. Having increased the upper number by lo 
tens, we add, by way of compensation, l hundred to the lower 
number, changing 3 hundreds into 4 hundreds. We now take 4 
hundreds from 9 hundreds, and set down the result, 5 hundreds, 
under the column of hundreds. 

Hote. Instead of the above process it will be practically con- 
venient to determine how much must be added to the subtrahend 
to make up the minuend. 

Example. Subtract 576 from 829. 

We are to find the number which being added to 576 makes 
up 829. 

We place the smaller number under the greater, as in Addition. 
We now see that 6 units + 3 units = 9 units ; we therefore 
set down the 3 under the column of units : next, 7 tens-fS ^-9 
tens = 12 tens ; we set down the 5 under the column of tens, 57^ 
and carry i hundred : then, (i +5) hundreds -f2 hundreds = 253 

8 hundreds ; we set down the 2 under the column of hundreds. 

Mental Process : 6 and 3 are 9 ; 

7 and 5 are 12 ; 
carry i, 6 and 2 are 8. 

EXAMPLES. C. 

Perform the following subtractions : 

^ 7 ^ 2 , 95 3 » 35^ 4 . 789 6. 7825 

35 ^ 134 246 3504 . 





6. 64 

IL 795 
6 o 5 

1C. 53S0 
759 


7. 97 

jS 


13. r 


21 . 20004 

1732s 


17. 

„ AA 

jSjJ 

4 22. 7 ^ 93 ;''“'*^' 

c 99999 




20. 82439 - 7 ^’' 9 :'- , 

28. 79025C--S27i:9- ^' ’ 

30 . 1000000 - 999 ?> 9 - ‘' 7 , , 

32 . 780004-5^9210. ^ 7^ ‘. ''7 ' 

34 . Whai number bn ?/;<*. '- 7,i > 

numbers to m.ikc t'-.c -Mun cou n ’.o a ” - . • ^ . . 

and 43500- ^ 

35. What nmnber mu;.' be tnben fjv '. n*-' 

38. By bow much does n Inc c^-Ccc ' r'.-.‘,-y '-■ 

37. By how much is .a crorc j-rcrf.rj tb.sr. . 

38. By how much i:. >r.cTi*.y-:’.U5c .'• ■ i--'- i "- 

39. The Duke of Wcbin.Cton ;•“ ■}" h.;:n ;;; 5: 
1852 ; how old w.ns he at h'.s demV* 

40 . Sir Isa.nc Kewion died in jy:; aued :• t ;. 
he born ? 

41 . Mount Everest is^co.KO feet hi.'h : ibu t; 
feet high ; by how many feet is titc former luirl.c; 

42 . If the receipts of .a r.aUw.ay company atr 
and the expenses 2,80,769 nipees, wlmi r>,se the pr. 

■ 43 . A merchant bought goods for 3,c»>o rapt': 

for 3,325 rupees : how much did he g.ain 

44 . If I had 540 rupees more than 1 havr-, ! 
clear a debt of 10,000 rupees : how muds h.iVc I : 

45 . The sum of two numbers is 93075, and 
is 77359 : what is the smaller nmnber ? 

46 . The smaller of two numbers is 3797, 
780900 : what is the greater number ? 

47 . What number must be subtra.cicd fsc 
remainder may be 999 ? 
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4 z 8 . Find the difference between the sum and difici>jnce of a 
million and a thousand. 

49 . A has 39,876 rupees ; B has 3,758 rupees less than A. ; and 
C has 876 rupees less than B ; how much has C ? 

50 . A boy when told to write ‘three thousand, four hundred 
andjfive’ in figures wrote 30004005 ; how much more did he write ? 

51 . A boy wrote 500403 when he was told to write ‘fifty 
lacs, four thousand and three’ in figures ; bow rnnd\ less did he 
write ? 

38 . The number to which the sign + is prcfi,\'c:d_is called a 
positive number ; and the number to_ which the sign - is prefixed 
is called a negative number. If no sign is prefixed to a number 
it is to be considered as positive. Numbers connected by the 
sign + or — are called terms. 

The most convenient method of finding the value of an expres' 
sion (in which several numbers are connected by the sign or — ) 
is to find the sums of the positive and negative numbers separately 
and then to take their diference. 

Example. Find the value' of 273 — 369 + 821 — 403. 

Now, 273 + 821 = 1094 ; and 369 + 403 = 772 ; 

.’. the result required =1094 — 772=322. 

EXAMPLES. 7. 

Find the value of each of the following e.xprcssions ; 

1. 973-724 + 209. 

2. 78965-8795-7386. 

3 . 8703-7955+3002-1030. 

4 . 1600 — 924-300 — 88. 

5 . 94567 + 3285-77777-304+64. 

6 . To 753-98 + 7 I first add 329, and then take the difference 
of 720 and 699 from the sum ; what is the result ? 

7 . By how much is the difference of 7203 and 49S0 less than 
their sum ? 

S. By how much does the sum of 7985-899 and 7003 exceed 
their difference ? 

9 . The greater of two numbers is 94047, and their difference is 
909 + 350 ; what is the other ? 

10. What number must! be added to 329 + 40S-540 that the 
sum may be one lac ? 
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V. MULTIPLICATION. 

Multiplication is a short method of finding the sum of 
- a certain number of repetitions of a given number. 

The number to be repeated is said to be multiplied by the 
number _ which^ indicates how often it is to be repeated. Thus, 
when 4 is multiplied by 3, the result is 4+4+4 or 12. 

The number which is multiplied is called the multiplicand; 
the number by which it is multiplied is called the mii.tiplier ; 
and the resulting number is called the product. 

The sign of multiplication is x . Thus 7x4 signifies that 7 is 
to be multiplied by 4, and is read “ seven into four ” or “four times 
seven.” Sometimes a dot ( . ) is used instead of x . 

30 . The multiplier and the multiplicand may be interchanged 
without altering the value of the product. Thus 3X4=4X3 ; for, 
3x4=3+3+3 + 3 = 12, and 4x3=4+4+4=12. 

The multiplier and multiplicand are called factors of the 
product. 

31. The following Multiplication Tables must be committed 
'^o memory by the pupil 


First Table. 



I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Once 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Twice 

2 

4 

6 

8 

10 

12 

14 

16 

i8 

20 

3 times 

3 

6 

9 

12 

15 

18 

21 

24 

27 

30 

4 times 

♦ 

8 

12 

16 

20 

24 

28 

32 

36 

40 

5 times 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

6 times 

6 

12 

18 

24 

30 

36 

42 

48 

54 

60 

7 times 

7 

14 

21 

28 

35 

42 

49 

56 

63 

70 

? 8 times 

8 

16 

24 

32 

40 

48 

56 

64 

72 

80 

9 times 

9 

18 

27 

36 

45 

54 

63 

72 

81 

90 

1 10 times 

10 

20 

30 

40 

50 

mmma^ n 

60 

70 

80 

90 

100 
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Second Table. 


5 6 


II times 


12 times 


13 times 


14 times 


15 times 


16 times 


17 times 


18 times 


19 times 


20 times 


2 1 

1 

3 

4 

22 

33 ! 

44 

24 

36 

48 

1 

1 


26 

39 

52 


8 9 


88 99 


14 28 42 56 70 


15 30 45 60 75 9 


HBH 


16 32 48 64 80 96 1 12 


17 34 51 68 85 102 1119 


18 36 54 72 90 loS 126 

I 


19 35 57 76 95 I 114 I 133 


20 40 60 80 100 I 120 I 140 


95 loS 120 


104 1 17 130 


120 135 150 


12 S 144 160 


36 153 170 


144 

162 j 

180 

152 

171 ^ 

190 


160 iSo .200 


Third Table 


12 13 14 15 16 17 18 19 



143 

154 




12 times 


13 times 


14 times 


15 times 


16 times 


17 times 


1 8 times 


19 times 


20 times 


144 156 168 180 192 204 216 22 S 


169 182 195 208 221 234 


196 210 224 238 252 1 266 


225 240 255 270 2 S 5 


256 272 288 304 


289 
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EXERCISES ON THE MULTIPLICATION. TABLE. 

{Oi'al.) 

1 . How much is 7 times 6? 8 times 9? 12 times 12? etc. 

2 . Multiply 12 by 8; 9 by 7 ; l6 by 9 ; etc. 

3 . What is the product of 9 and 9 ? of 16 and 6 ? etc. 

4 . What is the sum of 6 repeated 9 times? 15 repeated 8 
times ? etc. 

5 . What number is as great as 10 times ii ? 7 times 9? etc. 

6. If 9 boys have 6 marbles each, how many have they all 
together ? 

7 . How many rupees are there in 12 boxes, each containing ii 
■rupees? 

8. Sixteen annas make a rupee; how many annas are there 
in 5 nipees? 

9 . Fifteen boys sit on each form in a school, and there are 
fifteen forms ; how many boys are there? 

10 . The multiplicand is ll and the multiplier is 13 ; what is 
the product ? 

11 . The factors of a product are 9 and 19 ; what is the product? 

12 . When mangoes are 20 for a rupee, how many can you buy 

■for 5 rupees ? ' 

13 . There are 7 days in a week ; how many days are there in 
S wee ks ? 

14 . In a house of 4 stories there are 1 5 rooms on each story ; 
how many rooms are there in the house ? 

15 . If a cow be worth 15 rupees, how much will you have to 
pay for 9 cows ? 

16 . On a page of a book there are 17 lines, and each line con* 
tains 19 letters ; how many letters are there in the page? 

17 . By how much is 7 times ii less than 90 ? 

18 . By how much is 3 times 16 greater than 35 ? 

19 . What number exceeds 9 times 9 by 19 ? 

-, 20 . How many legs have 7 horses and 3 cows got altogether ? 

.33. We now proceed to show how large numbers are multiplied. ■ 

.Example. Multiply 2095 1*7 3 - 

We arrange the numbers thus : 

2095 

_3 1 

6285 product. 
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The product is found in the following way : 

3 times 5 units is i 5 units ; we set down 6 in the place of units,, 
and ccirvy on i for adding to tens : next, 3 times 9 tens is 27 tens,, 
and adding i carried, the result is 28 tens ; we set down 8 in^ the 
place of tens, and carry on 2 for adding to hundreds : next, 3 times 
o is o,* and adding 2 carried, the result is 2 hundreds ; we set 
down 2 in the place of hundreds : then, 3 times 2 thousands is 6 
thousands ; and we set down 6 in the place of thousands. Thus - 
the product is.6285. 

Mental Process : 3 times 5, l 5 ; 

carry i, 3 times 9, 28 ; 
carry 2, 2 ; 

3 times 2, 6. 

N. B. The student will see that the above short process is substantial- 
ly the same as the following extended process of addition. 

2095 

2095 

2095 

6285 

EXAMPLES. 8. 

Multiply 


1. 

23 by 2, 

2. 

32 by 3. 

3 . 

21 by 4. 

4 . 

39 by 5 - 

5 . 

47 by 6. 

6. 

58 by 9. 

7 . 

98 by 8, 

8. 

76 by 9, 

9 . 

85 by 9. 

10. 

329 by 3 - 

U. 

405 by 7. 

12. 

879 by 9. 

13 . 

3245 by 6. 

14 . 

7089 by 5. 

15 . 

9206 by 8. 

m. 

78956 by 4. 

17 . 

89035 by 7. 

18 . 

85503 by 9. 

19 . 

34079 by 2, 3, 4, 5, 

6, 7 , 

8, 9 - 




20 , Find the value of 725 + 725 + 725 + 725 + 725. 

33 . If we write a cipher to the right of a number its value is 
increased tenfold ; hence, when we multiply a number by 10, the 
product is obtained by annexing o to the number. Thus 23 x 10 
=230. Similarly, when we multiply a number by 100, 1000,.. .the 
product is obtained by annexing 00, 000,.. .to the number. 

Also, if we have to multiply a number by 30, ive may first 
multiply it by 3, and then annex o to the result : the final result 
will be the product required. So also, if we have to multiply by 
00, we may first multiply by 3 and then annex 00 to the result. 

♦ 0x3=0 ; for o+o+o=o. 
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Example. Multiply 329 by 600. 

Process ; 329 

600 

197400 Ans. 
EXAMPLES. 9 . 

Find the product of 


1. 

359 hy 30. 

2. 

7035 by 40. 

3 . 

3905 by so. 

4 . 

703 by 600. 

6. 

39 by 900. 

6. 

8229 by 700. 

7 . 

3005 by 8000. 

8. 

9004 by 9000. 

9 . 

30503 by 6000. 

10. 

7295 by 90, 800, 7000, 60000, 500000. 




S 4 . It is_ clear from the definition of multiplication that, if we 
have to multiply a number by 5 , we may multiply it separately by 
3 and Sj 3 .nd then add the two results ; the final result will be the 
product required : if we have to multiply a number by 23 we may 
multiply it separately by 3 and 20, and then add the two results. 

Example i. Multiply 728 by 329. 


(A) 728 (B) 72S 

329 _329 

6552= product by 9. 6552 

14560= ,, j, 20* 1456 

218400^ „ „ 300. 2184 

239512 =product by 329. 239512 


Here, to obtain the product of 728 by 329, we multiply 728 by 9, 
20 and 300 separately, and add the three results. The partial products 
are found by the methods explained in the two preceding articles. 

In practice we do not annex the zeros in multiplying by 20 and 
300 (because they have no effect in the addition which we perform 
afterwards) and our work stands as at (B). 

'Observe that the multiplier must be placed under the multi- 
plicand as in Addition ; also that, in all cases, the first figure on 
the right of each partial product must be placed in the same ver- 
tical column with the figure by which the product is obtained. 

ITote 1 . We may multiply by the figures of the multiplier jn 
any order we like, bearing in mind the foregoing observation. 

(i) 728 (a) 728 

_ 3 ^ . _ 329 

1456 by 2. . 2184 by 3. 

2184 by 3. 1456 by 2. 

6552 by 9. , 6552 by .9. 


239512 


239512 
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Note ;j. When the multiplier or multiplicand or both end 
with ciphers, it is convenient first to omit them in working and 
then to annex as many ciphers to the product as have been 
omitted. 


Example 2. Multiply 37008 by 4203; 43 o 9 by 12300 ; 290 by 
243 ; and 40300 by 4370. 


<l) 37008 

4203 

I I 1024 
74016 

1480 32 

155544624 


(2) 4309 

12300 

12927 

8618 

4309 

33000700 


(3) 


290 

243 

87 

116 

58 

70470 


(4) 40300 

4 370 

2821 

1209 

1612 

176111000 


EXAMPLES. 10. 


Perform the following multiplication : 


L 

375 >: 54 - 

2. 

904 X 98. 

3 , 740x69. 

4 . 

4972x345. 

5 . 

8762 X 904. 

6. 8072x972. 

7 . 

708 X 708. 

8. 

8463 X 340. 

9 . 8239x5009. 

10. 

89025x8007. 

U. 

90407 X 6050. 

12. 123456x70809. 

13 . 

863400 X 70600. 

14 . 

820078x90072. 15 . 480390x8937. 

16 . 

8573056x900082. 


17 . 

7390250x3009000. 

18 . 

9876507x39421. 


19 . 

3700 X 809025000. 

20. 

8976543x978653. 


2L 

370304x6070370. 

22. 

307650 X 90060. 


23 . 

784692x80075. 

24 . 

830038 X 700208. 


25 . 

3257650x3257650. 

26 . 

35756x6570002. 


27 . 

209030 X 400S00600. 


Obtain the following products by using one line of multiplica- 
tion only : 


28 . 4329x11. 29 . 3809x12. 30 . 7204x13. 

3 L 7082x14. 82 . 4890x15. 33 . 8789x16. 

34 . 13570x17. 35 . 28070x18. 36 . 4356x19. 

37 . There are 192 pies in a rupee ; how many pies are there 
in 3705 rupees ? 

38 . A book contains 579 pages, and each page contains 3749 
letters ; how many letters are there in the whole book ? 

39 . If the price of one cottah of land in Calcutta be 975 rupees, 
what is the price of 325 cottahs ? 

40 . If 29390 persons cross the Hughly Bridge daily, how 
many cross in a year of 365 days ? 
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41 . What is the weight of 739 bags of rice, each weighing 
-jzSmavmds? 

42 . How many rupees must be paid for 6 elephants at 3479 
rupees each, and 16 horses at 765 rupees each ? 

43 . A cistern has a leak by which 78 tolas of water come out 
per hour ; if the full cistern is emptied in 48 hours, how many tolas 

■ of water does the cistern hold ? 


35 . Exa 7 nple. Find the continued product 28 
of 28, 8 and 3. 8 

We multiply 28 by 8, and the product by 3, the 224 
final result being 672. 3 

672 A ns. 


EXAMPLES. II. 

Find the following continued products : 

1 . 27x8x2. 2 . 703x85x79. S. 8050x70x30. 

4 . 59x85x76x5. 6. 3205x9x8x5. 6. 99x88x77x66. 

7 . How much is twice nine times seventy-three ? 

8. A day contains 24 hours, an hour contains 60 minutes, and a 
minute contains 60 seconds ; how many seconds are there in a day ? 

9 . 5 tolas make a chatak ; 16 chataks make a seer ; 40 seers 
make a maund ; how many tolas are there in a maund ? 

. 10 . A book contains 329 pages, each page contains 27 lines, 
and each line contains 45 letters j how many letters are there in 
the whole book ? 

11 . How many mangoes are there on a tree which has 29 
branches, each branch containing 325 mangoes ? 

12 . In a railway train there are 46 carriages ; each carriage has 
6 compartments ; and each compartment contains 8 persons : how 
many persons are there in the train ? 

S6. The second^ thirds fourth^,., power of a number is the 
product of two^ ihree^ four,,., factors each equal to that number. 
Thus the second power of 2=2 x 2=4 ; the third power of 
2=2X2X2=8. The second power of a number is called its 
square, the third power its cube. The number itself is often 
-called its first power. 

The symbol 4* is used to express 4x4; also, 4® is used to express 
.4x4x4; and so on. The small figures 2, 3, are called indices or 
exponents of the powers. « 

The process of finding any power of a number is called 
involution. 
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EZAMPLES. 12 . 


Find the square of 

1* 2, 3} 4j 20. 

2. 

24. 

3 . 

50, 

4 . 68. 

6 . 

100, 

6. 

112. 

CO 

8. 

729. 

9 . 

874. 

Find the cube of 

10 . I, 2, 3, 4 ,- 19 , 20. 

U. 

93 - 

12. 

100. 

13 . 879. 

14 . 

555 . 

15 . 

309. 


16 . Find the value of 25^+40^— 12® + 2*, 

VI. DIVISION. 

37 . Division is the operation by which we find how ofton. 
one given number, called the Divisor, must be subtracted from, 
another given number, called the Dividend, so that the He- 
mainder, if any, may be less than the first given number. 

The number of times the subtraction is 'performed is called the 
Quotient. 

It will be found that 7 units can be subtracted from 30 units, 

4 times, and that then 2 units out of 30 remain over. Hence, when 
30 is divided by 7, 30 is the dividend, 7 is the divisor, the quotient 
is 4 and the remainder is 2. 

The sign of division is —. Thus ‘-p—’j signifies that 30 is to be 
divided by 7, and is read “30 divided by\y’' or simply ‘'30 bj- 7”. 
The symbol H/i is also used to denote the same operation of 
division. 

38 . It follows from the definition of division that 

Divisor X Quotient + Remainder = Dividend. 

When there is no remainder the division is said to be exact. 
In this case division may be explained as the inverse of multiplica- 
tion, the quotient being the number whose product by the divisor is 
the dividend. 

39 . By division we break up a number (dividend) into equa'. 
parts : if the divisor represents the magnitude of a part, the 
quotient gives the number of the parts ; if the divisor represents the 
number of the parts, the quotient gives the magnitude of one of ' 
the parts. 

Example i. 30 oranges are divided among boys so that each 
boy gets 7 oranges ; how many boys get a shaVe ? {Ans. 4 boys. 
2 '^ranges remainder). 
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Example^ 2, 30 oranges are divided equally among 7 boys ? 
how many does each boy get ? {Ans, 4 oranges each, 2 oranges 
remainder;. 

N. B. The teacher should explain how m both of these cases the. 
result may be obtained by repeated subtractions. 

40 , The division of numbers not greater than 400 by numbers- 
not greater than 20 is effected by means of the Multiplication Table. 

Example. Divide 59 by 7, 

Here, we have to find how often 7 may be subtracted from 59,, 
or in other words, how many times 7 is contained in 59. 

We may find the quotient and the remainder by successive- 
subtractions of 7 from 59. But we are saved the trouble of 
repeated subtractions by using a known result of the Multiplication 
Table. Thus, since 8 times 7 is 56, 59-5-7 gives 8 as quotient and. 

3 as remainder. 

EXEBCISES m MENTAL DIVISION. 

1. How many times is 5 contained in 20 ? 8 in 72 ? 9 in 54 ?' 
14 in 14 ? 16 in 128? etc. 

2 . How many times can you subtract 7 from 56 ? 6 from 48 rr 

9 from 81 ? 18 from 306 ? etc. 

3 . Divide 84 into 7 equal parts ; 104 into 13 equal parts ; etc- 

4 . What is the fourth part of 36 ? sixth part of 54 ? twelfth- 
part of 108 I etc. 

5 . In 54 how many times 4, and how many over? how many> 
times 5, and how many over? et-c. 

6. What is the remainder,- when 7 is subtracted as often as-- 
possible from 64? 6 from 42 ? 8 from 84? etc. 

7. Find the quotient and remainder when 43 is divided by 6 j 
70 by 8 ; 85 by 9 ; hy 16 ; etc. 

8. How many times does the fourth part of 72 contain 3 ? 
fifth part of 70 contain 7 ? etc. 

9. 135 mangoes were divided equally among 15 boys ; how- 
many did each get ? 

10. 54 oranges are distributed equally among the children of 
a family, and each one gets 9 5 how many children are there in the 
family ? 

11 . There are 16 annas in a rupee ; how many rupees are there 

in 144 annas ? « ^ 
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13. How many yards of cloth at 12 annas each can I buy for 
180 annas? 

14, How many dogs have So legs ? 

41. When the dividend and divisor are any numbers, the 
process of division is as follows : 

Example. Divide 88909 by 24. 

The form of the operation is 

24 ) 88909 ( 3704 Quotient 

Zl- 

169 . , V '■ 

h\ 168 - ;;; i; . 

' V' 109 

13 Remainder. 

The explanation is this : 

We first take 8, and we find that 24 is not contained in it ; we 
therefore take 88 and find how often 24 is contained in 88, and as it 
is contained three times, we set down 3 as the first figure in the 
quotient ; then multiply 24 by 3 and subtract the result 72 from 
88 ; to the remainder 16 we bring down the next figure in the 
dividend ; then, as 24 is contained in 169 seven times, we set dov.’n 
7 as the second figure in the quotient ; then multiply 24 by 7 and 
subtract the result 168 from 169 : to the remainder 1 we bring 
down the next figure in the dividend ; then, as 24 is not contained in 
10 we set down 0 as the third figure in the quotient and bring down 
■9, the next figure in the dividend ; then, as 24 is contained in log 
four times, we set down 4 as the fourth figure in the quotient ; then 
multiply 24 by 4 and subtract the result 96 from 109. We thus 
obtmn 3704 as quotient and 13 as remainder. 

N. B. The student will see that in the 
above process what we really do is this : from 
the dividend we first subtract 3000 times 24, 
next from the remainder we subtract 700 
times 24, and then from the second remainder 
we subtract 4 times 24 ; we therefore altogether 
■subtract (3000+700+4) or 3704 times 24 from 
80909. The form of this extended operation is 
shown at the side. 

EXAMPLES. 13. 

Divide 

1. 376 by 2. 2. 9234 by 2, 

-4. 7000 by 3 . 6 . 8025 by ^ 


24 ) 88909 ( 3000 
72000 

10909 ( 700 
16S00 

4 

95 

Remr. 13 3704 Qt. 


3. 70S5 by 2. 
0. 90126 by 3. 
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7 . 

82045 by 4. 

8. 

32813 by 4. 

9 . 

45678 by 4. 

10. 

12345 by 5. 

11. 

100200 by 5. 

12. 

77777 by 5. 

13 . 

90403 by 6. 

14 . 

87345 by 6 . 

15 . 

78934 by 6. 

16 . 

3789 by 7. 

17 . 

45986 by 7. 

18 . 

32480 by 7._ 

19 . 

38474 by 8. 

20. 

34509 by 8 . 

21. 

16042 by 8. 

22. 

72124 by 9. 

23 . 

90001 by 9. 

24 . 

78000 by 9, 

25 . 

38972 by 10. 

26 . 

24560 by 10. 

27 . 

32000 by lo.-- 

28 . 

77777 by 11. 

29 . 

39042 by 16. 

30 . 

57084 by 19. 

31 . 

3S956 by 26. 

32 . 

72043 by 37. 

33 . 

96100 by 48. 

34 . 

10000 by 59. 

35 . 

707070 by 62. 

36 . 

10020 by 74. 

37 . 

35896 by 88. 

38 . 

47500 by 51. 

39 . 

28923 by 329.. 

40 . 

97S56 by 141. 

41 . 

13013 by 269. 

42 . 

26534 by 584.. 

43 . 

89089 by 555. 

44 . 

36780 by 628. 

45 . 

30321 by 681. 

46 . 

398406 by 879. 

47 . 

700000 by 991. 

48 . 

999999 by 8888. 

49 . 

809345 by 3456. 

50 . 

3270457 by 1002. 

51 . 

7766334 by 7634. 

52 . 

20S0400 by 5456. 


53 . 9997770 by 3906. 

54 . 

47946387 by 7207. 


55 . 987654321 by 8642. 

66. 

123456789 by 9S765. 

67 . 187654321 by 12345. 

68 . 

1080924890 by 72034, 

69 . 1200730092 by 897324. 

60 . 

3S407890901 by 90735. 

61 . 208900563000 by 870056. 

62 . 

297506823 by 708076. 

63 , 567892314670 by 8976867. 

64 . 

7801849202713 by 926. 

65 . 9S76540456789 by 999, 


66. The product of two numbers is 357435 J one of them is^ 
705 ; what is the other ? 

67 . How many men will receive 113 rupees each out of 4068 
rupees ? 

68. How often must 817 beltaken to make up 431376 ? 

69 . What number multiplied by 493 will produce 6409 ? 

70 . I subtract 3405 from 780953. then subtract 3405 from the- 
remainder, and so on : how often can I do this ? 

71 . The quotient is 307, the divisor 98 and the remainder 29 ; 
what is the dividend ? 

72 . The population of a certain town is 345330, and one out 
of 45 dies annually ; how many die in a year ? 

73 . A gentleman’s yearly income is 19500 rupees ; how much 
must. he spend per week so that he may neither save nor borrow?* 
(There are 52 weeks in a year). 
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74 . A. ship sails 125 miles a day ; how long will ii take to sail 
a distance of 32000 miles ? 

75 . 2750 bottles are to be packe^ in bo.xes, each holding 125 
bottles : how many boxes will be required ? 

SHORT DIVISION. 

42 . The process of division may be greatly shortened when 
the divisor does not exceed 20. 

Example. Divide 8259 by 6. 

6 ) 

quot. 1376, rem. 3. 

We draw a line under the dividend, and under this we set down 
the successive figures of the quotient, the multiplication, subtrac- 
'tion, etc. being performed mentally. 


EXAMPLES. 14 . 


Divide, employing 

Short Division, 


L 

34561 by 2. 

2. 

78930 by 3. 3. 

803 58 by 4. 

4 . 

12792 by 5. 

5 . 

23057 by 6. 6. 

9S400 by 7. 

7 . 

34567 by 8. 

8. 

19870 by 9. 0. 

34567 by 10. 

10. 

580046 by II. 

11. 

807040 by 12. 12, 

1356S9 by 13 

13 . 

450782 by 14. 

14 . 

743080 by 1 5. 16 . 

935S62 by 16. 

16 . 

3890457 by 17. 

17 . 

S207305 by 18. 18 . 

1234567S by 19 

19 . 

Each of 3456789, 80704030 and 987654321 

by 2, 3 . 4 , 5 

...19, 20 separately. 




20 , Work examples i to 30 oi Examples 13 by Short Division. 

VII. PROPOSITIONS IN THE FUNDAMENTAL 
OPER. 4 TIONS. 

43 . To find the sum of any number of the natural r-.umber. 
' beginning with i. 

_ Rule. Multiply the last number by the next higher number, an, 
. divide the result by 2. 

Example i. Add together 1 + 2 + 3+4 + ... + 15. 

Here the last number is 15, and the next higher number is 16 
vtheir product is 240 : therefore the sum required — 240-7-2 = 120. 

Example 2. Add together 21 -f 22 -1-23-}-... -t-35. 

Here, add together the numbers from i to 35, and also the nun- 
V bers from i to 20 ; and subtract the latter sum from the former. 
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44 . Given the sum and difference of two numbers, to find the 
'numbers. 

Rule._ To get the greater fiumber, add the stim a 7 jd difference^ 
-and divide the result by 2, ' To get the smaller number, subtract 
the differ e 7 ice fi'oi 7 i the sU 7 ii, a 77 d divide the result by 2. 

Exa7nple^ I. The sum of two numbers is 40 and their difference 
-is 16 ; what is the greater number? 

Process : 40 + 16=56 ; 56+2=28 Ans. 

Exai77ple 2. The sum of two numbers is 59 and their difference 
.is II \ what is the smaller number ? 

Process : 59-11=48 ; 48+2=24 Ans. 


ESAMPLBS. 15. 


1. 

Find the value of 

1+2+3 + .. . + 20. 

2. 

I + 2 +3+... +30* 

3. 

I + 2 + 3 + ... + 45 * 

4. 

1+2+3 + .. .+75. 

5. 

1+2 + 3 + .. . + 100. 

6. 

7 +8 +9+... + 50* 

7. 

40+41 +42 + ... +90. 

8. 

100+101 + 102 + .. 


9 . The sum of two numbers is 376, and their difference is 114 ; 
•what is the greater number ? 

10 . Find the greater of two numbers, of which the sum is 89251 
and the difference is 385, 

11 . The sum of two numbers is 83957, and their difference is 
-74821 ; what is the smaller number ? 

12 . Find the smaller of two numbers, of which the sum is 
79358 and the difference is 3456. 

13 . The sum of two numbers is 8527 and their difference is 
729 ; find the numbers. 

14 . Find the two numbers, of which the sum is 10000 and the 
•difference is 888. 

45 . Multiplication by factors. 

Example i. Multiply 329 by 35. Here 35 =7 x 5. 

Process : 3^9 

7 

2303 
5 

11515 Ans. 
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Example 2. Multiply _ 1725 by 217, and by 721, making in each, 
case only two partial multiplications. 

(i) 172s - (2) 1725 

217 721 

1207s 12075 

36225 3^225 

374325 Ans, 1243725 A 7 ts. 

Here, we multiply by 7, and by 21 ; but the product by 21 is- 
obtained by multiplying the first product by 3. 


46 . Abbreviated methods oj Multiplication, 

{a) To multiply a number by 5, annex o to the number, and- 
divide the result by 2, Thus, 172 x 5 = 1720-7-2 = 860. 

Example. Multiply 172 by I 5 « 

2) 1720 = product by 10 (i) 

860 = product by 5 (2) 

Adding (i) and (2), 25^ = product by 15. 

(( 5 ) To multiply a number by 25, annex 00 to the number, and 
divide the result by 4. Thus, 3S x 2 5 = 3800 -7-4 = 9 50. 

Example I. Multiply 38 by 35. 

4 ) 3800 

950 = product by 25 (i) 

380 = product by 10 (2) 

Adding (i) and (2), 1330 = product by 35. 

Example 2, Multiply 38 by 75. 

4 ) 5S00 = product by 100 (l) 

950 = product by 25 (2) 

Subtracting (2) from (i), 2850 = product by 75. 

(f)_ To multiply a number by 125, annex 000 to the number, 
and divide the result by 8. Thus, 89 x 1 2 5 = S9000 -7-8 = 11125. 

(^) To multiply a number by 9, 99, 999, 9999, ..., annex as 
many o’s as there ai'e 9’s in the multiplier, and from the result sub- 
tract the number itself. Thus, 345x99 = 34500-345 = 34155. 

{e) To multiply by a number u'hich differs but little from 10, 
100, 1000, 10000, ..., we employ a method similar to the above. 

Example. Multiply 345 by 998. 

34SX1000 = 345000 
345x2 = ^ 690 

By subtraction 344310 Ans. 
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4 T. Abbj-eviated method of squaring a gvve7i iiumber. 

If the given number contains two figures : — ^To and from the 
<given number add and subtract the unit figure ; multiply the two 
results together, and to the product add the square of the unit 
rSgure. If the given number contains three (or more) figures, take 
':from the end two (or more) figures instead of the unit figure. 

Example i. Find the square of 47. 

47+7 = 54 ; 47-7=40; 

54x40=2160; 72=49; 

472=2160+49 =2209. 

Example 2. Find the square of 346. 

) 346+46 = 392; 346-46=300; 392x300 = 117600; 

3462=117600+462. 

Now, 46+6 = 52; 46-6=40; 52x40=2080; 52=36; 

462 = 2080+36 = 2116, 

Hence 3462 = 117600+2116 = 119716. 

EXAMPLES. I<». 

Multiply, using factors not greater than 20, 

1. 728 by 24. 2. S025 by 42. 3 . 9345 ^7 72* 

4. 921 by 144. 5 . S72by28o, 6. 742 by 1 28. 

Obtain the following products by two lines of multiplication only. 

7. 7925x328. 8. 825x729. 9 . 3842x321. 

10. 392x366. 11. 526x848. 12. 734x4812. 

13 . Obtain the product of 2356 by 125255 by three lines of 
■■multiplication. 

14 . Multiply 8273 by 147497 making only three partial multi- 
'plications. 

Obtain the following products by the method of Art. 46. 


15 . 

725x5- 

16 . 

329x5. 

17 . 812x5. 

18 . 

84x25. 

19 . 

729x25. 

20. 

92x25. 

21. 98x125. 

22. 

125 X 125. 

■ 23 . 

207 X 125. 

24 , 

112x99, 25 . 282x999. 

28 , 

204 X 9999, 

- 27 . 

421 X 998. 


28 . 

4268x980. 

29 . 

827x9997- 

'20; 

739x50. 


31 . 

371x15. 

32 . 

892x35- 

• 23 . 

709x75. 


34 . 

304 X 15. 

35 . 

789x75- 

Find, by die method of Art, 47, the square of 



20 . 

35 - 

37 . 

55 - 

38 . 86. 


39 . 97. 

- 40 . 

325- 

41 . 

465. 

42 . 779 - 


43 . 896. 


C. A. 3 
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48 . Division by factors. 

Example i. Divide 15792 by 48, Here 48-= 8x6. 
Process : 8 ) 15792 

6 ) 1974 

329 quotient 


Exa 7 nple 2. Divide 934 by 24* 

(A) 

4)934 
6 ) 233. ..2 

38...S 

The quotient is 38. 

The remainder =5 groups of 
4 units +2 units =20 + 2 =22. 


n(B) 

4 ) 9 M 
3 ) 233...2 
2) 

qt 38...! 

|Remainder=2 + (2X4) + (i X4X 3); 
«= 22 . 


In all cases, 

The true remainder = 1st R+(2nd Rx 1st dvr.) 

+ (3rd Rxist dvr. X 2nd dvr.) + etc.. 


49 . Abbreviated methods of Division, 

(1) To divide a number by lo, 100, 1000, cut off one, 

two, three, figures from the right of the number ; the figures 

cut off will give the Remainder and the remaining figures tlie 
Quotient. Thus, when we divide 53274 bv 100, the quotient is 
532, and the remainder is 74. 

(2) To divide by any number ending with ciphers, cut off the 
ciphers from the divisor and as many figures from the right of the 
dividend ; then divide the remaining figures of the dividend by the- 
remaining figures of the divisor, and to the remainder annex the 
figures cut off from the dividend to get the total remainder. Thus, 
if we have to divide 3754 by 700, we divide 37 by 7, which givei 
5 as quotient and 2 as remainder ; the total remainder is 254. 

(3) To divide a number by 5, 15, 35 cr 45, multiply the number 
by 2 and divide the result by 10, 30, 70 or 90 (^by the above 
method) ; divide the remainder by 2 to get the true remainder. 
Thus to divide 78 by 5, we multiply 78 by 2, getting 156 as the 
result ; this divided by lo gives 15 as quotient and 6 as remain- 
der ; the true remainder is 6^2 or 3. Hence 78 divided by 5 gives 
15 as quotient and 3 as remainder. 

(4) To divide a number by 25 or 7 5, multiply the number bv 
4 and divide the result by 100 or 300 ; divide the remainder by 4 
to get the true remainder. 

(5) To divide a number by 125, multiply the number bv 8 
and divide the result by 1000 ; divide the remainder by 8 to get the 
true remainder. 
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EXAMPLES. ly. 

In the following examples employ Short Division. 


1. 

936-7-24. 

2. 

736-^32. 

3 . 

18904-45. 

4 . 

2856-^-42. 

6. 

33I2-M44- 

6. 

82744-25. 

7 . 

3892o-^72. 

8. 

23456-^-63. 

9 . 

748294-99. 

10. 

82034 -M2I. 

11. 

7045684-240. 

12. 

824506 -^8^. 

13 . 123456^7*. 14 . 9876544-480. 

Divide by the" method of Ait. 49 : 

15 . 

• 

■!• 

00 

CO 

CO 

CO 

CO 

CO 

16 . 

3894 -MO. 

17 . 

34564-100. 

18 . 

893454-1000. 

19 . 

82746 -Moo. 

20. 

89346 -M 000. 

21. 

123456 -M 0000. 

22. 

3892-^-30. 

23 . 

78924-50. 

24 . 

984674-800. 

25 . 

73568-M900. 

26 . 

736894 -M 6000. 

27 . 

98765434-12600. 

28 . 

354693-^2900. 

29 . 

76892464-790. 

30 . 

92345874-3400. 

31 . 

378 ^ 5 - 

32 . 

46 89 -7-5. 

33 . 

1276-7-5. 

34 . 

7845-^25- 

35 . 

82769-^25. 

36 . 

1378924-25; 

37 . 

83764 -M25. . 

38 . 

137891-5-125. 

39 . 

37924-125. 

40 . 

374-M5- 

41 . 

789 - 5 - 35 - 

42 . 

9214-45. 

43 . 

1234-5-75- 

44 . 

1394 - 5 - 65 . 

45 . 

92464-85. 


50. The process of multiplication and subtraction may be 
combined in a question like the following : 


Example, Subtract 7 times 347 from 3283. 

Mental process ; 7 times 7 is 49 ; 49 and 4 are 53 ; 3283 

car/y 5 and 7 times 4 are 33 ; 33 and 5 are 38 ; 347 

rarrj ' 3 and 7 times 3 are 24 ; 24 and 8 are 32. y 

854 


Note. The above method may be very advantageously em 
ployed in the process of division. 

Example. Divide 8422 by 34. 

Here, by the method of the above example, 
we multiply 34 by 2, subtract the product from- 
84" and set down only the remainder 16 \ and 


so on. 


examples. 18. 


34 ) 84^ ( 24 F 
162 
262 

24 , 


Subtract 

1 . 329x8 from 4827. . 2 '. 733 X 9 from S21 70. 

3. 3798 x6 from 894670. 4 . 9378x7 from 369312.,, 
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5. 7384x11 from 100000. 6. 3^gxiz from S9468. 

Add 

7 . 389 X 4 to 39. 8. 894 X 9 to 786. 

9 - 7345 X 12 to 3940. 10 . 39^74 to 329 x 16, 

In the following examples use the method of Art. 50. 

11. 3798-1-76. 12. 38875-^-329- 13 -. 824564-729. 

14 . 760820-^378. 15 . 34567894-3246. 16 . 3450789-^3982. 


CASTING OUT THE NINES. 


51 . The following method called “casting out the nines” 
is frequently employed in testing the correctness of the result of 
multiplication. 

Divide the sum of the digits in the ynttlUpHcand by 9 and set 
dovJn the remainde 7 - ; do tiie same ihu:g with the niuiiipiicr j 7 nul- 
tiply the two j-emainders together^ divide the resuii by 9, and set 
down the remainde}' j then if the multiplication has been performed 
correctly^, the last remainder will be the same as the 7 'emainder 
obtained by dividing the sum of the digits in the product by 9. 


Example. 186 x 47 = 8742, 


yiiTo L 



The sum of digits in 186 = 15 ; 154-9 gives rem, 6 ; 
the sum of digits in 47 = 11 ; ii 4-9 gives rem. 2 ; 

6x2 = 12 ; 124-9 gives rem. 3 . 

Sum of digits in 8742=21 ; 214-9 gives rem. 3 . 


N. B. This test will fail if such a mistake has been committed, as 
does not affect the sum of the digits of the product, or, increases or 
decreases it by 9 or a multiple of 9 . 


EXAMPLES. 19. 

Multiply, and test the result of multiplying 
L 3756 by 738. 2. 8943 by 826. 3. 3789 by 9S9. 

4 . 30804 by 3080. 5 . 78093 by 8034. 6, 739S0 by 3001. 

7 . 39400 by 3900. 8. 80307.5 by 390. 9 . 823794 by 8234. 

51 a. In a chain oPoperations of addition and subtraction the 
or&r, of the operations is frojn left to right. Thus 8- 5 -1-4- 2 
means that 5 is to be subtracted from 8, then 4 is to be added to tlie 
result, and then 2 is to be subtracted from the last result. But we 
shall get the same result if we subtract the sum of the negative 
terms from the sum of the positive terms ; and this method is 
often more convenient. 
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In a chain of operations of multiplication and division the order 
of the operations is Thus 24x4-7-2 means that 
24 is to be multiplied by 4, and then the result is to be divided by 
2 •, 24-7-4 X 2 means that 24 is to be divided by 4, and then the result 
is to be multiplied by 2 ; and 24~4~-2 means that 24 is to be divid- 
ed by 4, and then the result is to be divided by 2. • 

When an expression contains all (or some of) the signs -f , 

X , , ihe vudtiplicaiion Mid division are to be worked before 

addition and subiraciion. Thus, in 7 - 6-~2 + S>^ 3 , 6 must be 
divided by 2 before subtraction, and 5 must be multiplied by 3 
before addition. 

Example i. 8-^2x6-^2-7-3=4x6-^2-7-3 

= 244-2-r3 
= 12-^3 
=4. 

Example 2. 7-l-2x6-?-4-I2-^6=7-^-I2-^4--2 

c=74-3_2 

= 10-2 

» 8 . 


EXAMPLES. 19a. 

Find the value of each of the following expressions : 


1. 

6 X 7-7-3. 2. 

164-8x3. 

3 . 20 + ^+2. 

4 . 

io-f-5X3-^2. 5 . 

6x5-43x2. 

6. 8x6+4+3. 

7 . 

7x34-5x2. 8. 

16-42-3x2. 

9 , 8+2-6+3. 

10. 

6x5- 8-4-4. 11- 

9 + 6 - 42 - 8 . 

12. 9-6+2+8. 

13 . 

124-4-^3 + 7-2x4. 

14 . 7 X 6 - 3 X 4 - 4 XS. 

15 . 

7x8x9-12x3-18. 

16 . 184 

-2-6+3 + 14+2. 

17 . 

10^-7x3-1-624-31 

18 . 828- 

418- ioo+5‘^+23. 

19 . 

639+9x3-720-48-415- 

- 53x2+22+2x9. 

20. 

204x3+4+630+7x2-4 

3-4X4X9+2- 

-47x3- 


MISCELLAITEOUS EXAMPLES. 20 . 


L What number must be added to 3452 

to make 6coo ? 


2 . What number must be taken from 3021 to leave 999 ? 

3. The sum of two numbers is 8920, and the smaller number 
is 309 ; what is the greater number ? 

4. The difference between two numbers is 379, and the greater 
number is 1000 ; what is the smaller ? 
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5 . The difference between two numbers is 79, and the smaller 
number is 709 ; what is the greater number ? 

6. What is the difference between the leas_t number of five 
figures and the greatest number of three figures ? 

7 . The dividend is 3792, the quotient 12 and the remainder 
o ; find the divisor. 

8 . What number multiplied by 304 will produce 3344 ? 

9. The divisor is 321, the quotient ii and the remainder 260 ; 
find the dividend. 

10 . What is the divisor when the dividend is 345, the remain- 
der 5 and the quotient 20 ? 

11 . Find the sum of all the numbers of 3 digits, which you can 
form with the figures 3, o, 4. 

12 . Find the difference between the greatest and the least 
number of 4 digks, that you can form with the figures 3, 2, 7, S. 

13 . There are two numbers, of which the product is 7243491, 
and the greater number is 34007 ; find the difference between the 
two numbers. 

14 . Find the sum of the products, two and two, of 369, 217 
and 648. 

' 15 . How many times can 23 be subtracted from 920550, and 
what will be the final remainder ? 

16 . The product of two numbers is 173432, and half of one of 
them is 163 ; what is the other ? 

17 . The product of two numbers is 123904, and double of one 
of them is 1408 ; what is the other ? 

18 . How many times in succession must 201 be added to 3166 
to make the final sum 10000 ? 

19 . How much must be added to the product of 75 and 83 to 
give the product of 75 and 85 ? How much must be subtracted to 
give the product of 74 and 83 ? 

20 . How often does the sum of 3692 and 2769 contain tlieir 
difference ? 

21. What number multiplied by 37 will give the same product 
as 185 multiplied by 309 ? 

22 . In a division sum the divisor is 5 times and the quotient is 
^ times the remainder which is 73 ; what is the dividend ? 

23 . If, in dividing a number by 105, the operation be per- 

formed by short division by employing factors 3, 5, 7 in succession, 
and the several remainders be 2, 4, 5, what is the complete 
remainder ? ' ^ 
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24 . If when a number is divided continuously by 7, 8 and 9 the 
-remainders are 5, 3 and 6 respectively, what would be the remain- 
•der if the same number were divided by the continued product of 
■7, 8 and 9 ? 

25 . The quotient is 702, the remainder is 24, and the divisor 7 
'more than the sum of both ; what is the dividend? 

26 . The sum of two numbers is 205, and one of them exceeds 
•the other by 7 ; what are the numbers ? 

27 . ^ Your age is 12 years; your brother’s age is 19 years; 
what will be your brother’s age when you are 16 years old? 

28 . Find the sum of three numbers, the first of which is made 
up of 3908 and 78904, the second of which exceeds the first by 1740, 
-and the third exceeds the difference of the other two by 7809. 

29 . There are two _ numbers ; the less is 94567, and the other 
•exceeds it by 327 ; what is their sum? 

30 . I have 3290 rupees in cash, 75000 rupees in Government 
'promissorj' notes ; I owe 3525 rupees to A and 25 rupees less to B : 
how much am I worth ? 

31 . The sum of two numbers is 729, the less is 57 ; what is 
•their difference? 

32 . What number must be subtracted from the product of 329 
• and 412 to make it equal to their sum? 

33 . A man sold 260 mangoes at 2 pice each, and 50 oranges 
-at the rate of two for a pice ; how many pice did he get in all ? 

34 . Obtain the product of 3749 by 216636 by three lines of 
multiplication. 

35 . Multiply 7384 by 42428 in three lines. 

36 . If 1 had 300 rupees more, I could have paid a debt of 750 
'rupees and have 25 rupees over ; how much have I ? 

37. In a game of cricket A, B and C together score 134 runs ; 

B and C together score 76 runs ; and A and C together score 100 
■runs ; find the number of runs scored by each. 

38 . A and B together have 79 rupees, C has 49 rupees less 
•than what A and B together have, and B has 9 rupees more than 
-C ; find what each has. 

39 . I bought a dog for 25 rupees, a cat for 15 rupees less, and 
. a horse for 30 rupees more than twice the price of the cat and dog ; 
'how much did I spend in all? 

40 . A man, after selling oranges to three purchasers, found , 
that he had a rupee worth left ; if he had sold 5 more oranges to t 
^ach purchaser he would have only 3 left : at what rate per rupee 
xdid he sell the oranges ? 
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41 . A cistern has two pipes attached to it ; by one of the- 
pipes 24 seers of water enter into the cistern per minute, and by the- 
other 14 seers go out in the same time : how much water will there- 
be in the cistern if both the pipes are left open for 6 minutes ? 
Also find how much the cistern holds if the empty cistern be filled . 
in 10 minutes when both the pipes are open, 

42 . A gentleman’s monthly income amounts to 250 rupees, 
and his monthly expenses amount to 175 rupees ; how much will 
he be able to save at the end of 2 years ? [A year = 12 months.] 

43 . A man’s age is 59 years ; his brother is 7 years older than 
he, and his sister 12 years younger than his brother : v/hat was the 
man’s age when his sister was bom ? 

44 . A man was 30 years old when his eldest son w’as bom ; 
how old will his son be when he is 40 years old, and what will be 
the man’s age when the son is 40 years old ? 

45 . Find a number such that if it be added 12 times to 60 the 
sum will be 780. 

46 . The distance from Calcutta to Goalundo is 1 52 miles ; a 
train starts fi om Calcutta at 7 A. M., and runs towards Goalundo at 
the rate of 19 miles an hour : at what o’clock will it arrive there ? 

47 . Take any number, subtract from it the sum of its digits ; 
the result will be divisible by 9 without remainder. 

48 . If any number and the sum of its digits be each divided 
by 9, the remainders will be equal. 

48 . Take any number, multiply it by 2, add 16 to the product, 
dmde the sum by 2, subtract the original number from the quo^ 
tient ; the remainder will be 8. 

50 ,_ The product of any three consecutive numbers is divisible .- 
by 6 without remainder. 


VIII. MEASURES OF MONEY AND REDUCTION. 


52 , ^ In practice it is found convenient to use large units for 
measuring large quantities, and small units for measuring small 
quantities. Thus, we say that the price of a table is 20 nipees ; 
the price of a book is 10 annas ; the price of a toy is 3 pice. 

A list of the relative magnitudes of the various units used for 
the measurement of quantities of the same kind is called a Table. 
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• English. Money Table. 


4 Farthings (9-.) make 
12 Pence 

20 Shillings 

2 Shillings*-! Florin, 

21 Shillings =»i Guinea, 


I Penny (i if.). 

I Shilling (ij. or i/-). 

I Pound or Sovereign (£ 1 ). 

5 Shiirmgs=i Crown. 

27 ShiHings = i Moidore. 
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. 3 Srote. I, 2 and 3 farthings are usually indicated by ^d., id 
and ^d. respectively. 

The following coins are now in circulation in England : 

Copper coins ; — farthing, a half-penny, a penny. 

Silver coins ; — a threepenny piece, a fourpenny piece (or groai\ 
a sixpence (or iesier), a shilling, a florin, a half-crown, a crown. 

Gold coins : — a half-sovereign, a sovereign. 

The following gold coins are now obsolete but were in circula- 
tion at various periods in England ; — a noble (6.r. 8^.), an angel 
(io.y.), a half-guinea (lo^. 6^/.), a mark or merk (13^. 4^/.), a guinea. 
(21.?.), a Carolus (23^.), a jacobus (25^.), a moidore (27^.). 

The siardard cf gold coin in England is 22 parts of pure gold 
and 2 parts of copper, melted together. Each of these 24 parts is 
called a carat. Pure gold is said to be 24 carats fine and standard 
gold 22 carats fi)te.^ From a pound Troy of standard gold there are 
coined 46 sovereigns, or ;^46. 14J. bd. standard of silver 

coin is 37 parts of pure silver and 3 parts of copper. From a pound 
Troy of standard silver there are coined 66 shillings. In copper coin- 
age 24 pennies are coined from one pound Avoirdupois of copper. 

Gold coinage is the standard in England. Silver coinage is not 
a legal tender iox more than 40.?., nor is copper coinage for more- 
than i2flC 

54. Indian Money Table. 

3 Pies (?J.) _ make i Pice. 

4 Pice or 12 Pies ... i Anna (la.). 

16 Annas • •• I Rupee (Si). 

15 Rupees ... i Pound or Sovereign (;^i). 

A gold Mohur is a gold coin whose weight is equal to that of a. 
Twpee. Its value in silver money is variable. In paying Doctors’-: 
fees a gold mohur means S16, and in paying La\vyers’ fees, S17. 

1 5 Sicca Rupees =» 16 Current Rupees. 

100 Raes of Bombay =» A quarter-rupee. 

100 Cents of Ceylon *=» i Rupee. 

A Pagoda of Madras ^ S3. Sa. 

Copper coins ; — a pie, a half-pice, a pice, a double-pice. 

Nickel coin ; — an anna piece. 

Silver coins : — a two-anna piece, a four-anna piece or quarter-- 
rapee, an eight-anna piece or half-rupee, a rupee. 

Gold coins a five-rupee piece, a ten-rupee piece, a gold mohur 
or fifteen-rupee piece, a double gold mohur or thirty-rupee piece. 

The standard of gold or silver coin in India is 1 1 parts of pure 
gold or silver and i part of alloy. The weight of a rupee or of a gold 
mohur == 180 grains Troy. A double-pice weighs 200 grams Troy. 
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Gold coinage (except the Sovereign) is not a legal ietider in 
India ; the rupee and half-rupee are legal tender for any amount, 
other silver corns and the copper coins being a legal tender for the 
■fractions of a rupee only. 

The British Sovereign (=i 4 :i 5) is now in circulation in India. 
xs. = \' 2 a. ; id. = ia. ; ig. — i pice. = 4<i 

In keeping accounts in Bengali the following Table is in com- 
'mon use : 

4 Cowries make i Ganda. 

5 Gandas ... i Buri, Paisa or Pice. 

4 Buris or 20 Gandas ... 1 Pan or Anna. 

4 Pans ... I Chouk or Quarter-rupee. ' 

4 Chouks ... I Kahan or Rupee. 

One Cowry=3 Krantis=4 Kags = 5 Tals=7 Dwips=9 Dantis 
«=27jabs = 8o Tils. 

The following Table gives the sub-divisions of a pice, as used in 
3 ehar, North-Western Provinces and the Punjab : 

2 Addhis =i Damri ; 2 Damris == i Chidam ; 

2 Chidams =i Adhela; 2 Adhelas= i Paisa or pice. 

REDUCTION. 

55 . A quantity expressed by means of a single unit is called a 
simple q.uaiitity. A quantity expressed by means of more than 
one unit is called a compound quantity. Thus, Ry is a simple 
quantity ; R3. 4a. 3?). is a compound quantity. 

Reduction is the process by which we express (i) a simple or 
_a compound quantity in terms of a lower unit, or (2) a simple 
quantity in terms of higher units. 

, 56 . I. Descending Reduction. 

Example l. Reduce ^34. ga. 6 p. to pies. 

Since Ri = i6a., R34 = (34X i6)«. = 544s. 

R 34 - 7 «- = S 44 «- + 7a. = 5 5 1 «. 

Again, since 1^2;. = 12^., 55i<z.=(55i x i2)/.=66i2/. 

.*. R34- 7 ®- 675.=66i2;5.-1-6;).=66i8/. Ans. 

In practice the operations of multiplication and addition are 
-combined, and the process stands thus ; 

R. a. p. 

34 . 7 . 6 

- 16 

Ilia. 

12 

66 i 8 p. Afis. 
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JExample 2. 
-Process : 



EXA-MPLES. 21. 

Reduce to annas ; 

1 . R39. 2 . R104. 3 . R7208. 4 . R3698. 

5 . R7. 9«. 6. R23. 4^2. 7 . E37. i2^r. 8. E51. 140. 

Reduce to pies : 

9 . E:3o9. 10 . R740. 11 . E3402. 

T12. S201. Cja. 13 , Si 12. 10a. 14 . S704. i^a. 

'. 15 , S27. oa. Zp. 16 . S39. 12a. gp, 17 . S67. 15^2:. up. 

Reduce (i) to pice and (ii) to pies : 

' 18 . S3, oa. 2 pice. 19 . S7. 13<z. i pice. 20 . S9. 14^?. 3 pice. 

Reduce 

21 . S3705 to half-rupees, 22 . R408 to quarter-rupees. 

: 23 . S78. I4^^, to two-anna pieces. 24 . S3. 2a. to double-pice, 

25 . R30. 7<2. to half-pice. 26 . S7. 8«, 6p. to pice. 

Reduce to shillings : 

27 , £720. 28 . ^240. 29 . £709. 30 . ;^305. 

- 31 . £20. Ss. 32 . £26. i2s. 33 . ;^3o. 17s. 34 . ;£35, ipr. 

Reduce to pence ; 

35 . ;^35. 36 . £670. 37 . £7020. 

38 , ;^45. iij. 39 . ;^so. 13^. 40 . £76. I5r. 

- 41 . £s.i2s.6d 42 . £g. os. lod 43 . £7. i6s. iid 

Reduce to farthings ; 

^ 44 . £1000. 45 . £305. 17s. 46 . £7.X2s.gd. 

4 : 7 . £3. 7s. 3ld. 48 . £7. os. g\d. 49 . £2. i6j, old. 

Reduce (i) to crowns, (ii) to sixpences and (iii) to fourpences : 
- 50 . £g. 3s. 5 L £10. 10s. 52 . £13. iS-s"* 
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Reduce 

53 . Js. 6d. to half-crowns. 54 . £3. Ss. gd. to threepences. 
55 . 300 half-crowns to farthings. 56 . 56 guineas to half-pence. 

57 . If the price of an orange be one pice, how many can you 
buy for Ri. ga.? 

58 . A debt of £2. ys. y\d. is to be paid in farthings ; how many 
w'ill be required ? 

59 . How many one-anna books can be bought with Ry. i^a. ? 

60 . For how many children can a treat be provided with 
R13. 12(2. at 4«. a head ? 

61 . I gave away ^i. 13J. to a number of beggars, giving a . 
penny to each ; how many beggars were there ? 

37 . II. Ascending Reduction. 

Example i. Reduce 1995 pies to R. a.p. 

Process : 12 ) 1995 A 

16 ) j 6^.-{-3^. rem. 

Rio. + 6(2. rem. 

Answer. Rio, 6®. 3p, 

a Example 2. Reduce 15723 farthings to £. s. d. 

Process ; 4 ) IJT^. 

12 ) 393 o </. +3{r. rem. 

20 ) 327 j. +6^. rem. 

£1(3 +7J. rem. 

Answer. £16. ys, 6^d. 

EXAMPLES. 

Reduce to R. a. p. •, 

1 . 10000 pies. 2. ooygzpies. 3 . ly ’I'll pies- 

4 . 3948 /zVj. 5 . y^23 pies. 6. iiiii^zVj. 

7 . 30303 pies. 8. ^y/sjifpies. 9 . 10001 

10. 1000 pice. 11. 3785 pice. 12. 3082 pice. 

13 . 7082 half-pice. 14 . 8936 half-pice. 15 . 3840 doublepice. 

Reduce to £. s. d. ; 

16 . 376 pence. 17 , 7023 pence. 18 . 8920 pence. 

19 , 1000 farthings. 20 . \ooo% farthings. 2 L 3333 farthings. 

22 , farthings. 23 . ygzg farthings. 24 . ^oZ farthings. 
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rS5. 379 half-pence, 26, 3940 ihreepejtces. 27. 27 guineas. 

'28, 390 half-crowns. 29. 396 sixpences. 30. 30 vioidores. 

31. I paid one pice to each of 960 beggars ; how many rupees 
did I spend ? 

■* \ 

32. How much money v/ill be required to buy 300 quarter-anna 
post cards ? 

' -33 If you buy 720 oranges at one farthing each, how many 
shillings shall you have to pay to the fruit-seller ? 


IX. COMPOUND ADDITION. 


58. The following example will' illustrate the method of add- 
ing together compound quantities. ‘ 

Example, Add together £1. 7.9. £f>. is. £(). 19J. (^Id. 

and £1. I2J. 8|^. 


We first add the farthings, and we find that 
there are 7 farlhings ; and this being equivalent 
to \d.-¥Z 7 -i place | under the col'umn of 
farlhings and carry id. Next we add the pence, 
and we find that there are (with id. carried) 
29 pence, and this being equivalent to is. -f- 5^f., 
-we place 5 under the column of pence and carry 
•2v. And so on. 


£. s. d. 

3 . 7 • 4» 

8 . 1 . 7 h 

9 . 19 • 93r 

2 . 12 . 8| - 

£24 . , 2 . 5 ! Ans. 






EXAMPLES. 

33. 





a. 

pice. 



a. 

pice. 


a. 

pice. 


a. 

pice. 

0 

. 1 


2 . 

8 

. 3 

3 . 

12 . 

. 3 

4 . 

13 


7 

. 3 



12 

. I 


7 • 

I 


10 

• 3 

9 

. 2 



14 

. 2 


13 ■ 

2 


9 

. 0 

6 




10 

. 3 


15 • 

<> 

0 


8 

. I 

n. 

P' 



a. 

P- 


a. 



a. 

P- 

9 

. 9 


6 . 

12 

. 10 

7 , 

7 . 

6 

8 . 

8 

• 0 

J 

TO 

. 4 



7 

. 7 


12 . 

7 


9 

. II 

7 

. 0 



II 

. II 


14 . 

10 


IS 

• 7 

13 

. IT 



14 

. 8 


13 • 

_4 


12 

• 9 

R. 

. a. 




R-. 

a. 

P^ 


R. 

a. 

P' 

9 

. 12 . 

3 


10. 

12 . 

13 • 

3 

11. 

22 

. 12 

• 3 

I? 

• 7 • 

I 



7 • 

12 . 

9 


33 

• 13 

• b 

j 

g 

. 0 . 

2 



20 . 

8 . 

7 


14 

. 14 

0 

«/ 

10 

. 2 . 

3 



31 . 

14 . 

3 


3 

• 9 

2 

8' 

• 7 • 

0 



12 . 

12 . 

0 


7 

. 7 

■ XX 
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12 . 


R. 

a . 

pice . 

R. 

a . 


R. 

a . 


13 . 

7 . 

3 

13 . 8 . 

7 . 

9 

14 . 100 , 

13 ■ 

, 4; 

107 , 

13 . 

2 

II . 

II , 

II 

29 . 

7 . 

8 

39 • 

12 . 

I 

309 . 

14 . 

8 

7 • 

12 . 

3 - 

7 • 

p . 

3 

39 . 

0 . 

10 

309 • 

0 . 

II 

19 • 

14 . 

0 

604 . 

8 . 

4 

76 . 

7 . 

9 

12 . 

8 . 

I 

89 . 

13 . 

4 

770 . 

7 . 

7 

317 . 

9 . 

2 

824 . 

7 . 

2 

86 . 

9 . 

10 


R. 

a . 

P - 

R. 

a . 

P ‘ 

R. 

a . 

P - 

8 , 

8 

. 8 

16 . 349 , 

15 

4 

17 . S96 . 

9 

. 8 

17 . 

4 

. 7 

1207 . 

13 

8 

64 . 

II 

, 2 

309 . 

12 

. II 

740 . 

9 

6 

42 . 

9 

. II 

1234 . 

13 

. 10 

39 . 

4 

9 

4276 . 

13 

. 4 

239 . 

8 

. 9 

123 . 

12 

II 

7624 . 

3 

. 7 

26 . 

7 . 

4 

3 

• 3 
. 6 

8 . 

1286 . 

7 

13 

10 

7 

72 . 
726 , 

8 

12 

• 3 

• 10 

29 . 

14 

. 5 

836 . 

9 

2 

3725 . 

7 

. 8 

ICO . 

7 

. 8 

63 . 

10 

, 8 

346 . 

10 

. 5- 


B. a . p . 

76 . 9 . 7 

1249 . 12 . 3 
3400 . iq . 8 
343 . o . 9 
82 , 8 . o 

7.9.4 

743 . II . 10 
376 . 13 . II 
8824 .6.5 


R. < 7 . 

19. 374 . 12 . 3 

4S3 . 13 . 7 
7682 . 14 . 6 
300 . 15 . 4 
82 . II . 10 
4 . 10 . 8 
92 . o . 9 

7.4.5 


R. « 

20, 3846 . 9 
8463 . II 
768 . 10 
96S . 13 

39 . 4 
46 . 6 

I ' ^ 

o . 12 


a . 

9 . II 


7286 . 

5 . 

4 

345 • 

/ ■ 

9 • 

2 

4 ^ • 

10 . 

510 . 
36 . 

10 . 

7 . 

0 

2 

9876 . 
4242 . 

3 • 
8 . 

6 

II 

346 . 
789 . 

9 • 

982 . 

9 . 

2 . 

9 

I 

123 . 

99 . 

6 . 

5 . 

0 

0 

9 

1234 . 
5678 . 


L . s . d . 

21 . 7 . 12 . 3 

19 . 19 . 7 
100 . 13 . g 
76 . 7 . 8 

304 .8.2 


s . d . 
22. 39 . 18 . 10 

76 . 2 . 9 

300 . 17 . 3 
49 • 16 . 8 

4 . 3. 6 


£" d I 

23 . loo . 13 . 9 
376 . 3 . 3 

489 . 14 . 7 
39 . 4 . 6 
- 4 . 9 . 8 
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27 . 
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S . 

d . 

25 . 


r. 

d . 


£■ 

s . 

d . 

392 

• 8 

3 | 

9 

. 12 

. o| 

26 . 

346 

. 19 

3 i- 

76 

1396 

• 9 

• 7 



72 

384 

• 4 

• 17 

. 81 
. 7 i 


46 

39 

, 12 

• 13 

4 | 

6 h - 

500 

39 

• 13 

. 19 

. 2 

• 


4782 

400 

. 6 

. 19 

. 2 

• si 


4 . 
9 , 

, 8 
, 12 . 

oi 

4 

7892 

. 12 

. 10 

• 3 

• 4 | 


92 

4 

• 13 

. 6 

. 4 l 
. 6| 


13 . 
s • 

, 14 
, 12 

44 

of 


r. 

d . 

28 . 



d . 


£. 

S . 


3 . 

4 . 

si 

10^ 

300 . 

I . 

oh 

29 . 

432 . 

9 • 

. 9 

13 . 

14 . 


29 . 

5 . 

3 


73 . 

12 . 

. 2 h 

527 . 

19 . 

7 l 


31 . 

7 . 

2| 


820 . 

13 • 

of' 

12 . 

13 . 

3 ^ 


4 . 

13 . 

S-h 


70 . 

14 . 

9 'i 

5 • 

7 . 

s| 


5 . 

15 • 

7 l 


8 . 

IS • 

2 

8 . 

9 . 



6 . 

19 . 

9 i 


9 . 

16 . 

34 - 

5 . 

12 . 

o| 


81 . 

12 . 

III 


12 , 

17 . 

4 

300 . 

15 . 

10-5 


390 . 

II . 

o| 


329 . 

18 . 

yl - 


X. COMPOUND SUBTRACTION. 

50. The method of subtracting one compound quantity from> 
another is as follows ; 

Example. Subtract Ry. 9^. (>p. from Ri 2 , ^p. 

Here we have to find the quantity which 
being added to Ry. 6p. makes up A 

Ri 2 , 3 «. gp. We see that 6p. + dp.~gp.; ^ ? 

we therefore put down 3 under the column 7 • 9 • o 
of pies. Next, 9a,+10i?.==i9«.— Ri + 3«. ; R 4 . ic . %Ans~ 
we put down 10 under the column of annas 
and carry Ri for adding to the rupees of the subtrahend ; now, 
Ri (r<a:mVi50-i'S7+R4=Ri2 ; and we placed: under the column 
of rupees. 


EXAMPLES. 24 

Subtract 

1 . Ry. ga. 'ipice from R13. I2<r. 3 pics, 

2 . R28, I2fl. 3 pice from R30. ga. 2 pice. 

3 . R3. got> I pice from R13. 4<z. 4 R9. ya. 6p. Srom RiS- 3p‘- 
6. R39. i3n. gp- from Ry9. 12a. 6p. 

6. R3. ya. 8p. from R13. 7 . R13. iza. yp. Srcm R29. 

8. R14. 14a. 3/. from Rz r. . % R69. 153 . 2p. from R80. 
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10. 

R9I. 12(2. lip. 

from 

R150. 

oa. 7p. 

11. 

R726. 15(2. 5^. 

Irom 

Riooc 

1. i 3 <z. 4 p. 

12. 

B109. 10(2. -^p. 

from 

Riio. 

oa. gp. 

13 . 

£7. 17s. gd. 

from 

^13. 7s. 4d. 

14 . 

£13. 16s. 7\d. 

from 

£27. I 2 S. 4 ld. 

15 . 

£43. I9J. III^. 

from 

£66. i8j. 8hd. 16 , £7. 7s. 7\d. fro.':'. £10 

17 . 

£13. I3.f. 8ld. 

from 

£13. 17s. ohd. 

18 , 

£37. 7s. 6ld. 

from 

£4g. os. 3d. 

19 , 

£g6. 4s. lold. 

from 

£104. 

os. old. 

20, 

£102. 195'. iiid. 

from 

£103. 

7s. o\d. 

21. 

£67. iij. 4ld. 

from 

£98. 6s. 2ld. 

22. 

£g8. 1 8s. 4id. 

from 

£go8. 

3s. 2j(f. 

23 . 

£275. 15s. sid. 

from 

£7A8- 

os. 4\d. 

24 . 

£4g2. i8j. 8\d. 

from 

£611. 

175. 2ld. 


XI. COMPOUND MULTIPLICATION. 

60 . Compound Multiplication is a short metliod of finciin;! 
the sum of a certain number of repetitions of a given compound 
quantity. 

The process is as follows : 

Example. Multiply 85. 12a. e^p. by 7, and by 35. 

7 times 4/5.=28;^.=2rt:. + 4/J. ; set down P - 

4 and carry 2, 7 times 12a. = 84 < 7 ,, which 5 . I2 . 4 

with 2a. carried=S6a.=R^+6a. ; set 7 

down 6 and carry 5, 7 times R5=:R35 ; ^40 . 6 . 4 Ans. 

this with S5 carried gives R40 ; and 

setting down this, the required product is R40. iia. 4p. 

Ifote. To multiply by 35 we multiply first by 7 and the pro- 
■ duct bv 5. 

EXAMPLES. fS5. 

Multiply 

1; R3. 8a. zpice by 3, 5, 7. 2. R9. 12a. 6p. by 5, 7, 9. 

3 . R 39 - Ua. lip. by ii, 13, 16. 4 . £2^. i8j. gd. by 3, 7, 9. 

£187 • by 6, 8, 13. 6. £4^- y**'* lohd. by 5, 9, 12. 

[In the following examples use the method of multiplication bv 
''factors]. 

' 7 . S2. 4a, 2 pice by 21, 32, 25. 


8. R39. \2a. <)p. by 56, 99, 100. 



COMPOUND DIVISION 


49 


9 . R48. iza. Sp. by 125, 121, 144. 
l-O- ;£34‘ 2id. by 8l, 64, 800. 

11. ;£;48. 13s. oid by 99, 72, 420. 

Find the value of 

12 . 9 things at 3a. 4p. each. 13 . 56 things at R2. 4a. each. 

14 . Si things at 2^. 6d each. 15 . 100 things at 7s. 6^d each. 

16 . 1000 yards of broadcloth at E5. 7a. 6p. per yard. 

L 7 . 700 copies of a book at 7s. 7\d. each. 

L8. 3000 maunds of wheat at S3. 3a. 6p. per maund. 

Gl. When the multiplier is a large number and cannot be spliti 
up into factors, the following method should be used. 

Example. Multiply Si 2, Sa. yp. by 473. 

Process ; S. a. p. 

12 . 8 . 7 

10 

125 . 5 . 10 

10 

1253 . 10 . 4 
4 

5014 .9.4 product by 400, 
Multiplying 3rd line by 7, 877 . 8 . lo ... ... 70. 

Multiplying 1st line by 3, 37 • 9 • 9 3 . 

Adding last 3 results, S5929 .11.11 product by 473. 

EXAMPLES. 80. 

Multiply 

1. S3. 4a. 2 pice by 23, 37 - 2. S7. iza. <)p. by 37, 47. 

3 . S3. 13a. 6p. by 421, 704. 4 . S2. 12a. 3p. by 2175, SW®* 

6. £4. 7s. 6d. by 51 1, 112. 6. £3. gs. 3^d. by 3684, 1237. 

7. £6. 11s. old. by 753, 829. 8. £7. os. i^d. by iiii, 1231, 

9 . A gentleman spends S7. 2>a. gp. every day ; how much does 

lie spend in a year of 365 days .? 

10 . Find the cost of 503 maunds of rice at S3. 9<3!. 3^. per mauncL 

XII. COMPOUND DIVISION. 

G8 The process of dividing a . compound quantity by a© 
abstract jiumber, that is, of dividing it into a given number of equa^ 
parts, is as follows : 


C. A4. 


5 ° 


ARITHMETIC 


Exavlih I. DividelSiSS. yx. 3 /. by 29 . 


£138-1-29 gives £4 as quo- 
tient and £22 as remainder; 
this remainder, together with 
3«^=355«‘ •• 

355a. -T-29 gives I2<z. as quo- 
tient and 7«. as remainder; 
this remainder, together with 
3 P- = ^ 7 P- ■ 

87/.-r29 gives 3^5. as quo- 
tient and no remainder. 

Hence the quotient is £4. 

i2fl. 2>P' 


£. a. p. 

29 ) 138 • 3 • 3 ( 5^4* 

116 

22 

16 

29 ) 35 S ( 

5.9_ 

65 

58 

7 

12 

29 ) 87 ( 3A 

§z 

The quotient is £4. I2cr. 3/». 


EXAMPLES. a7. 


D ivide 


1. 

£72. 3(2. 3 pice 

by 

23 - 

2. 

£286. ilo. I pice by 

59 - 

3 . 

£455. 14a. 7p. 

by 

61. 

4 . 

£850. I4fl. 475. 

by 

79 - 

3 . 

£1025. 6(2. 8/. 

by 

80. 

6. 

£583. 5 a. 6p. 

by 

98. 

7. 

£4981. IO<2. 3p. 

by 

325- 

8. 

£5049. 12a. 5 / 5 . 

by 

499. 

9 . 

£97. gr. dhd. 

by 

29. 

10. 

£29. 6s. id. 

by 

52. 

11. 

£1279. I3r. 8-|7i^ 

. by 

23 - 

12. 

/ 4476 . 7 s- 7 i^- 

by 

S 3 - 

13 . 

i;946. 175. ihd. 

by 

279. 

14 . 

£S6o. os. 7\d. 

by 

365- 


In the 10 following examples use the method of Short Division. 


15. 

17 . 

19 . 

• 21 . 

23. 


£13. 15a. Zp.-^'z. 
£728. 14c. 6/.^ 5. 
£329. 1 1 a. 4/5. 8. 

/29. 7J. 

£yj^- i6jr. iod.-^8. 


16 . £225. i3f7. S/5.-^4. 
18 . £1007. loa. 2p.-~7. 
20. £1243. S«.-t-9. 

22. ;^333. I9r. 3d.-i-6. 

24 . ;^ 37 Si. or. 92 ^f.-T- 9 - 


Employ the method of Division by Factors in the 6 following 
examples. 

26 . £160. oa. 3.25.-1-49. 

28. £ 683 . 2 ^ 2 . 6/5.-;- 54 . 

30. £SA3- IIJ.-E42. 

31 . The price of 140 quires of paper is £32. 13/7.; find the 
price of one quire. 


25. £ 27 . IO;7.-^24. 

27 . £323. 2a. 875.-;-56. 
20. £ 3 S^ 2 - 1^- 7d. -i-28. 
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32 . If 55 copies of a book are sold for R34. 6^., v/hat is the 
'price of a single copy ? 

33 . If the cost of 2880 articles be R480, what is the cost of 
one article ? 

34 . A man’s wages for 30 days are ;^5. ^s . ; what does he earn 
per day ? 

ISTote. When the divisor is 10, 100, 1000, , the following 

-method should be used. 


Example 2. Divide S:I345. 1305. e^p. by 100. 


The division in each step is 
effected by cutting off the two 
figures from the right ; the 
’figures cut off give the re- 
mainder and the remaining 
figures give the quotient. 
’[See Art. 49, (l)]. 


R. a, p. 

100 ) 1345. IZ . Ap. Ans. 

16 

a. 7,33 
12 

p. 400 


EXAMPLES. «8. 

Divide 

1. S:i35. 12a:. 6/. by 10. 2. E376. 2a. ep. by 10. 

3 . R279. 11^2. by 100. 4 . R1245. 13a. 4i!^-hy 100. 

5. S4067. iia. 4/. by 100. 6. R6100. 8a. 4/. by 100. 

7. E203. 2a. by 1000. 8. ^2135. ^p. by 1000. 

9. ;!^438. 6s. 8d. by 10. 10. £227. i6s. 8d. by jo. 

11. ;!^5ii. 2s. lid. by 100. 12. ;^3oo7. 5^. lo^f. by 1000. 

Example 3. Divide E97. 2a. 9/. into 31 equal parts. 

R. a. p. 

31 ) 97 • 2 • 9 ( 

93 

4 

31 ) 66 ( 2a. 

^ t 

4 

12 

31 ) 57 ( i^ 

31 

26 

Here we have a remainder (2^.) after division, and we observe 
-that if the quotient, R3- 2 «' iAj be multiplied by the divisor the 
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product will be less than the dividend by 26/. ; again, if B3. 2a. 2/.. 
be multiplied by the divisor the product will be greater than 
the dividend by (31 -26)/>. or The last therefore is nearest to- 
the correct result. Hence to tlie nearest pie the result is 
S3. 2fl. -zp. 

Rule. When there is a remainder after division, the quotient 
or the quotient increased by is the result correct to the nearest 
_^z>, according as the divisor is greater or less than twice the number 
of pies in the remainder. , If the divisor is equal to twice that num- 
ber, both the results are equally correct. 

EXAMPLES. 29. 


Find, to the nearest pie, the result of dividing 


1. 

R3S. 7 ( 2 . 8 / 5 . 

by 7. 

2. 

R49. 12(2. 3/5. 

by 10. 

3. 

R67. 13(2. up. 

by 41. 

4. 

E327. 8a. 6p. 

by 100. 

5. 

R427. 10(2. 7/5. 

by 56. 

6. 

8394. iia. 2/5. 

by 100. 

7. 

R727. 15(2. 10/5. 

by 67. 

8. 

8923. 14(2. 

by 100. 

Find, to the nearest farthing, the 

result of dividing 


9. 

£27. 17J. gid. 

by 5. 

10. 

;,^ 42 . i8ir. 3|(2'. 

by 10. 

11. 

£33^' 19 ^- 

by 29. 

12. 

;,f 498 . I5r. oW. 

by 100. 

13. 

;^557. i6j. iifzf. 

by 210. 

14. 

£876. J2S. 

by 300. 


Divide 





15. 

8:49 1 2. 8(2. 8 / 5 . 

by 24. 

16. 

87895. 4(2. 5/5. 

by 55. 

17. 

847892 by 731. 


18. 

898765. 9(2. 1/5. 

by 1000. 

19. 

;^7829 by 539b 


90. 

£8ibyz. JOS. jod. by 67a 


<J 3 . To divide a compound quantity by another of the same 
kind, that is, to find how many times the latter is contained in the 
former, we proceed as in the following example : 

Example. How many times is Ri. za. "^p. contained in 
R26. 30. 9/5. ? 

We reduce the compound quantities to the same cxpi'essed lowest 
denomination, and then proceed as in Simple Division. 

Ri. 2(2. 3/5. = 2 19/5. ; B26. 30. 9/5. = 5037/5. 

Now 5o37-i-2ig = 23. 

Rr. 2(2. 3/5. is contained in R26. 3c. 9/5., 23 times. 

FTote. The method of Art. 62 is called partition and the 
■above method is called quotition. 
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EXAMPLES. 30. 


How many times is 

1. R15. 7«:. %p. contained in S139. \a. 3^. ? 

■2. R20. I2«. (ip 8=311. ila. 6p. ? 

3. R53. 10a. c)p E1288. 2«. ? 

4- ^ 30 . 7J. 3|^f. ifin- 13-r- ? 

5. ,^17. 12 S . ;£ 9 S 6 . 14J. 2 ^^. ? 

Find the quotient and remainder in the division of 

6. 82 1 1. i5«. 1075. by 87. 7<2. 77>. 

7. 8376. 8a. 77}. by 817. 12a. sp . 

8. 8304. i^a. gp. by 87. 8a. 97J. 

9 - ;£784. 17J. ii^. by £2$. igs. 2\(d 

10- £ 91 ^‘ by £g. 9^. g\d. 

11 . Divide B994. 13a. 37^. into equal parts, each of which is 
“equal to 817. 7a. 375. 

12 . Divide £2^(1. 3^. 2d. into parts, each equal to ;!^i. lu. i\d. 

13 . How many maunds of flour, at 84. 8a. 37J. per maund, can 

be bought for 81354. ? 

14 . How many rupees of ijr. 4^d. each are equivalent to 
^^235. loj. gd. ? 

15 . A sen^ant v/hose pay for a day is 2a. 675., is fined gp. if he 
•comes in late, and at the end of 20 days he receives 82. 12a. gp. ; 
how often was he late ? 

16 . Multiply 8 1 89 5 7. 13a. by 8189. 9a. 37J. ; and divide the 
•same sum by the same sum. Shew that one of these operations 
‘is absurd and impossible, and perform the other. 


XIII. MEASURES OF WEIGHT. 

64. Englisb. Jewellers’ or Troy Weiglit. 

( Chiefly used for weighing gold, silver ajid jewels.) 

' 24 Grains (gr.) make i Pennyweight (i d^vt.). 

20 Pennyweights ... i Ounce (i oz.). 

12 Ounces ... i Pound (i lb.), i 

So that a Pound Troy =5760 Grains. 

Diamonds and other precious stones are weighed by carats^ 
■52ach carat weighing about 3} grains. 



54 


ARITHMETIC 


EXAMPLES. 31 . 

Reduce to grains : 

1. 207 lb. 2 . 29 lb. 8 oz. 3 . 3 lb. 9 oz. isdwt: 15 gr. 


4 . 28 lb. 7 oz. 1 5 dwt. 5 . 5 5 lb. 6 oz. 9 dwt. 6. 7lb. 3 oz. 4 dwt. 9 gr.. 
Reduce to lb., etc. : 


7 . 

784s gr. 8. 

8923 gr. 9 . 57892 gr. 

10. 100000 gr- 



Addiiion. 




oz. dwt. gr. 

oz. dwt. gr. 


lb. oz. dwt. gr. 

IL 

3 • 17 • 23 

12 . II . 13 • 21 

13 . 

3 . 10 . 7 . 9 


9 . 12 . 7 

9 . 2 . 19 


4 • 3 • 9 • 3 


7 • 7 • IS 

8 . 17 . 13 


7 . 7 . 8 . 12 


6.3.2 

6 . IS . 4 


8 . 9 • 3 • 13 


14 . Subtract 3 oz. 16 dwt. 14 gr. from 6 oz. 13 dwt. 12 gr. 

15 . Subtract 7 lb. 9 oz. 8 dwt. 20 gr. from 10 lb. 4 oz. 3 dwt. 4 gr.. 

16 . Multiply 3 oz. 5 ‘dwt. 16 gr. by 5, 32, 427. 

17 . Divide 15 lb. il oz. 13 dwt. 8 gr. by 23, and by 9 oz. 

II dwt. 16 gr. 

18 . Find the weight of 24 gold necklaces each weighing 2 oz> 
7 dwt. 12 gr. 

19 . If 64 gold rings of equal weight are made of i lb. of gold,, 
find the weight of each. 

20 . How many gold rings, each weighing 7 dwt. 12 gr., can bt. 
made out of 1 lb. o oz. 15 dwt. of gold ? 


65. Ertglisli Standard or Avoirdupois Weight. 


16 Drams (dr.) make 
16 Ounces 

28 Pounds ... 

4 Quarters 

20 Hundredweights ... 

A stone (st) = 
A Pound Avoir. = 

A stone of butchePs meat = 
A sack of coals = 

A barrel of flour = 

A barrel of gunpowder = 
A pocket of hops = 


I Ounce ( I oz.). 

I Pound ( I lb.). 

I Quarter ( i qr.). 

I Hundredweight (l cwt.). 

1 Ton (1 ton). 

14 lb. 

7000 Grains Troy. 

8 Ib. A cental of com = 100 Ibw 

2 cwt. A peck of flour= 14 lb. 

196 lb. A sack of flour=28o lb. 
100 lb. A pack of wool = 24o lb- 
168 lb. A quartern loaf = 4 lb 


EXAMPLES. 32. 

Reduce to drams : 

L 7 tons 13 cwt. 


2. 2 tons 2 cwt. 2 qr. 
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3 . 3 tons 9 cwt. 3 qr. 21 lb. 9 oz. 4 . 9 tons 7 cwt. 

6. 2 tons 3 cwt, I qr. 0 . 2 cwt. 3 qr. 20 lb. ii oz. 12 dr. 

Reduce to tons, etc. : 

7 . 999999 dr. 8. 123456 dr. 9 . 90000 gr. 10 . i billion gr. 


Addition. 


lb. 

oz. 

dr. 

qr. 

Ib. 

oz. 

tons cwt. 

qr. 

lb. 

7 . 

7 . 

10 

12. 13 . 

21 

• 3 

13 . I . 16 . 

3 • 

19 

9 • 

9 . 

7 

7 • 

8 

. 7 

2 . 8 . 

3 • 

0 

12 . 

15 • 

6 

8 . 

19 

. 8 

12 . 

0 . 

25. 

3 • 

12 . 

12 

9 • 

2 

. 2 

2 . 4 . 

I . 

7 

. 4 _i. 

4 . 

_3 

21 . 

3 

• 4 

4.7. 

2 . 

O' 


14 . Subtract 7 lb. 8 oz. 9 dr. from 10 lb. 12 oz. 15 dr. 

15 . Subtract 2 tons 13 cwt. 3 qr. 12 lb. from 9 tons 2 cwt. 
2 qr. 2 lb. 

16 . Multiply 7 cwt. 3 qr. 12 lb. 9 oz, 2 dr, by 7, 88, 329. 

17 . Divide 2 tons 10 cwt. 2 qr. 8 lb. i oz. by 29, and by ii lb. 
5 oz. 4 di*. 

18 . Find the weight of 625 iron balls, each weighing 7 lb. 8 oz. 

19 . The total weight of 56 bales of cotton is 7 tons i cwt. ; 
what is the weight of each bale ? 

20 . How many pick-axes, each weighing 4 lb. 6 oz., can be 
made from i ton 10 cwt, of iron ? 

21 . Which is heavier, a pound of gold or a pound of feathers? 

22 . How many pounds troy are equal to 144 pounds avoir. ? 


««. 


Indian Bazar WeigM. 


4 Sikis make 

5 Sikis 

4 Kanchas or 5 Tolas 
16 Chataks 
40 Seers 


I Tola. 

I Kancha (Powa-chatak). 
I Chatak (i ch.). 

I Seer. 

I Maund (i md.). 


4 Chataks = I Powa. 

5 Seers = I Punshuiy. 


4 Powas = i Seer. 

8 Punshuries = i Maund. 


The weight of a rupee is called a tola. The standard seer 
= 80 tolas. 


A tola= 180 grains Troy. One maund of Bazar weight= 100 lb. 
Troy = 82f lb. Avoir. 35 Seers =72 lb. Avoir, i lb. Avoir. + the 
weight of a double-pice (200 gr.)=half a seer. 3 Factory maunds 
= 2 cwt. 49 Bazar maunds =36 cwt. =54 Factory maunds. i cwt. 
-= I md. 14 seers ch. 
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EXAMPLES, S3. 
Reduce (i) to kanchas, (ii) to tolas : 


E. 

3 md. 7 seers 3 ch. 


2. 

2 md. 20 seers 12 ch. • 

3 . 

I md. 34 seers 15 ch. 

4 . 

2 md. 16 seers 2 powas 

S. 

35 seers 3 powas. 
Reduce to md., etc. : 


6. 

2 md. 6 punshuries. 

7 . 

4664 Imnchas. 


8. 

3333 kanchas. 

9 . 

59855 tolas. 


10. 

Addition. 

100000 tolas. 


md. seers ch. md. seers ch. 

md. seers ch. kanchas. 

11. 

3-8.3 12. 

13 

. 22 . 7 

13 . 3 . 8 . 7.1 


8 . 12 . 7 

7 

• 36 . 13 

37 . 12 . 8.2 


2 . 29 . 15 

12 

. 21 . 8 

8 . 29 . 9.1 


9 '- 36 • 3 

4 

. 32 . 9 

29 . 36 . 13 . 3 


7.7.1 

2 

. 20 . 2 

2 . 4 . 10 . 2 


14 . Subtract 3 md. 29 seers 7 ch. from 8 md. 17 seers 4 cb, 

15 . Subtract 2 md. 37 seers 12 ch. 2 kanchas from 10 md. 
29 seers 7 ch. 

16 . Multiply 5 seers 10 ch. 3 kanchas by 9. 42, 2153. 

17 . Divide 71 md. ii seers 9 ch. by 73, and by 2 md. 34 seers 

1 ch. 

18 . Find the weight of 273 bags of rice, each bag weighing 

2 md. 7 seers 3 ch. 

19 . If 44 bottles of equal size hold l md. 5 seers 6 ch. of ink, 
how much does one bottle hold ? 

20. 657 md. of flour are to be packed into bags holding i md. 
£ seer i ch. each ; how many bags will be required ? 

21 . How many grains of gold are there in a plate weighing 
I seer 5 ch, ? 

22 . If 3 chataks of gold be made into 36 equal rings, how many 
grains will each ring weigh ? 

Madras Local Weigh-t. 

3 Tolas make i Pollum. 

8 Pollums ... I Seer. 

5 Seers or 40 Pollums ... i Viss. 

^ ^jss ... I Maund. 

20 Maunds ... i Candy or Barum. 

A Madras maund=25 lb. Avoir. 
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EXAMPLES. 34. 

Reduce to tolas ; 

1. 6 pollums 2 tolas. 2. 2 md. 3 viss. 

3 . 3 md. 7 viss 4 seers. 4 . 7 md. 3 seers. 

5 . 2 candies 7 md. 6. 3 candies 15 md. 5 viss. 

Reduce to candies, etc. : 

7 . 42S1 seers. 8. 5182 pollums. 9 . 70000 tolas. 10 . 92576 tolas. 


Addition. 


seers poll, tolas 

md. viss seers 

can. md. viss poll. 

11. 3.7.2 

12. 7 • 5 • 3 

13 . 7 . 15 . 5 . 9 

I . 6 . I 

8.3.2 

16 . 7 . 12 

4.5*2 

9.6.4 

21 . 9 . 2 . 23 

2.0.1 

2.7.1 

56 . 3 • q • 36 

14 . Subtract 3 md. 3 viss 3 seers 
2 seers i poll. 

3 poll, from 7 md. 7 viss 


15 . Subtract 28 can. 17 md. 6 viss 3 seers 2 poll, from 40 can. 
12 md. 

16 . Multiply 3 md. 2 viss 3 seers 2 poll, by 7, 72, 231. 

17 . Divide 36 can. 17 md. 4 viss by 59, and by 18 md. 3 viss 

2 seers 4 poll. 

18 . Find the weight of 128 bags of rice each weighing 2 md. 

3 viss 23 poll. 

19 . If 320 horses eat 18 can. 9 md. of corn in a certain time, 
how much does one horse eat ? 

20. 9 candies of rice were distributed among a number of 
’beggars, each of whom received i viss 2 seers 4 poll. ; how many 
beggars were there ? 

21 . How many grains are there in a seer ? 

6S. Bombay Local WGiglit. 


4 Dhans 

make 

1 Raktika. 

8 Raktikas 


I Masha. 

4 Mashas 

• •• 

I Tank. 

72 Tanks 

• •• 

I Seer. 

40 Seers 

• •• 

I Maund. 

20 Maunds 

• •• 

I Candy. 


A Bombay maund=28 lb. Avoir. 
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EXAMPLES. 35. 

Reduce to dhans : 

1. lo candies. 2- 2 md. ^ seers. 3. 2 md. 2 seers 7 tanks. 
4. 3 can. 3 md, 5. 3 seers 30 tanks. 6. 3 md. 16 seers 36 tanks. 
Reduce to candies, etc. : 

7. 60000 tanks. 8. 78625 tanks. 9. 7000000 dhans. 

10. In one billion dhans, how many candies, md., etc. ? 


Addition- 


seers tanks mashas 

md. seers 

tanks 

can. md. 

seers tanks 

11. 37 • 15 • I 12. 

17 • 15 

• 57 

13. 1.9. 

29 . 25 

29 . 17 . 2 

7 • 29 

.61 

2 . 12 . 

37 • 35 

7 . 26 . 0 

15 • 0 

• 33 

3 • 13 • 

21 . 56 

9 • 35 • 3 

5 • 31 

• 4 

4 . 7 . 

5 • 64 


14. Subtract 3 md. 7 seers 13 tanks from 3 can. 7 md. 

15. Subtract i can. 13 md. 29 seers 69 tanks from 9 can. 2 md. 

16. Multiply 3 md. 15 seers 25 tanks by 5, 36, 231. 

17. Divide 7 can. i md. 12 seers 56 tanks by 37, and by 

14 seers 9 tanks 2 mashas. 

18. Find the weight of 312 bags of rice each weighing i md. 
7 seers 15 tanks. 

19. If 144 bullocks eat 7 can. 7 md. 26 seers of hay in a certain 
time, how much does one bullock eat ? 

20. 17 candies of rice are distributed among a number of beg- 
gars, giving to each 2 seers 9 tanks ; how many beggars get a share ? 


XIV. MEASURES OF LENGTH. 


<»0. English Linear Measure. 

12 Inches (in.) make i Foot fi ft.). 


3 Feet 
5* Yards 

40 Poles or 220 yards 
8 Furlongs or 1760 yards 
3 Miles 

1 Pole = 5 

9 Inches = i 

2 Spans or 18 Inches t= i 

2 Cubits = I 

6 Feet = l 

4 Poles or 22 Yards = i 

100 Links = I 


. I Yard (l yd.). 

. I Pole, Rod or Perch (i po.). 
. I Furlong (i fur.). 

. I Mile (i mi.). 

. I League (i lea.). 

yd. I ft. 6 in. 

Span. 

Cubit {Hath). 

Yard. 

Fathom. 

Chainl ^^ed in land-sur\’eying. 
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The following- Table is used by tailors : 

2| Inches = i Nail (" Girrah). 

4 Nails = I Quarter (Span). 

4 Quarters = l Yard. 

5 Quarters = i Ell. 

The following are also used sometimes ; 

72 points = I inch. 

12 lines = 1 inch. 

3 barley-corns = i inch. 

3 inches = i palm. 

4 inches = i hand (used in measuring horses).- 

5 feet I pace. 

120 fathoms = l cable’s length. 

6080 feet = I knot or geographical mile. 

60 knots = I degree of latitude. 

N. B. In measuring land in Bengal, 4 cubits = i cottah ; 20 cottahs 
= I bigha. 

YO. In reducing poles to yards, we multiply the number of poles 
by 1 1, and divide the product by 2. In the converse operation, we- 
multiply the number of yards by 2, and divide the product by ii. 

Example i. Reduce 2 mi. 2 fur. 9 po. 3 yd. i ft. to inches, 
mi. fur. po. yd. ft. 

Process : 2 . 2 . 9 . 3 . I 

_8‘ 

18 fur. 

40 

729 po- 
ll 

2 ) 8019 half-yd. 

4009 yd.+ 1 ft. 6 in. rem. ['.* a half-yd. = i ft. 6 in.|, 
3 yd. I ft. added. 

4012 yd. 2 ft. 6 in. 

3 

12038 ft. 

I£ 

144462 in. Ans. 

IJTote. In reducing miles or furlongs to yards, it is convenient 
to reduce them at once to yards, unless we are prevented by the- 
form of the question, as in the above example. Half-yards may 
be reduced directly to inches by multiplying the number of half- 
yards by 18 a half-yard = 18 inches.) 
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Wote. In reducing acres or roods to sq. yards, it is convenient 
to reduce them at once to sq. yards, unless we are prevented by the 
form of the question. Quarter sq. yards may be reduced directly to 
sq. inches by multiplying the number of quarter sq. yards by i8 x i8 
('.■ a quarter sq. yd.=a sq. cubit=i8x i8 sq. in.). 


Example 2. 
Process : 


Reduce 8753067 sq. inches to acres. 


12 ) 875 3067 sq. in. 
12 ) 72 9422. . .3\ 

Q ) 60781;. ..2/ 


9 ) 60785. ..2J 

6753 sq. yd- + 8 sq. ft. 
4 

II ) 27012 quarter sq. yd. 

II ) 2455. ..7) j 

^9 ‘I'-- 'I- 1"!- 

4) 5 ro. + 23 sq. po. 

I ac. -f I ro. 


/. The result = l ac. I ro. 23 po. 29 qr. yd. 8 ft. 27 in. 

= I ac. I ro. 23 po. 7 yd. i qr. yd. 8 ft. 27 in. 

= I ac. I ro. 23 po. 7 yd. 10 ft. 63 in. 

= I ac. I ro. 23 po. 8 yd. i ft. 63 in. 

If in a result the sq. yd., ft. and inches exceed 30 sq. yd. 2 ft. 
. 36 in. we must substitute i sq. po. for this. 


EXAMPLES. 37 . 

Reduce to sq. inches ; 

1 . 23 sq. yd. 2 . 3 roods. 3 . 120 ac. 4 . 2 sq. miles. 

5. 7 ac. 2 ro. 8 po. 6. 12 ac- 3 ro- 20 po. 7. i ac. l ro. i po. 

8. 3 sq. po. 7 yd. 7 ft. 9 . 5 sq. po. 3 yd. 2 ft. 

10 7 sq. po. 20 yd. 36 in. 11. 2 ac. 3 ro. 7 po. 17 yd. 

12. 3 ac. 2 ro. 17 po. 9 yd. 2 ft. 72 in. 

Reduce to acres, roods, sq. poles, etc. : 

13 . 365 sq. yd. 14 . 740 sq. yd. 15 . 971 sq. yd. 

16 . 1000 sq. yd. 17 . 7824 sq. yd. 18 . 37821 sq. yd. 

19 . 93456 sq. ft. 20 . 87893 sq. ft. 21 . 7234 sq. in. 

22 . 78934 sq. in. 23 . 987650 sq. in. 24 . 9876543 sq. in. 

Reduce 

25 . 7 sq. chains to sq. inches. 

- 26 . One million sq. links to sq, yards. 
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‘^ 3 . Land Measure of Bengal. 

I Square Cubit makes i Ganda (r ga.). 
20 Gandas make i Chatak (i ch.). 
16 Chataks ... i Cottah (i cot.). 

20 Cottahs ... I Bigha (i bi.). 

I bigha — 1600 sq. yards- 
121 bighas = 40 acres. 

1936 bighas = I sq. mile. 


EXAMPLES. 38 . 


Reduce to gandas ; 

1. 3 bi. 12 cot. 12 ch. 

3 . 6 bi. 1 1 cot. 1 1 ch. 

■5. 19 cot. 15 ch. 19 ga. 

Reduce to bighas, etc. : 

' 7 . 431 ch, 8 . 728 ga. 


2. 12 cot. 9 ch. 5 gz. 

4 . 19 bi. 7 cot. 8 ch. 

6. 15 bi. IS cot. 15 ch, 

9 . 7892 ga. 10. 10000 ga. 


.74. Land Measure of IS'ortli-'Western Provinces. 

20 Kachwansi make I Biswansi. 

20 Biswansi ... i Biswa. 

20 Biswas ... I Bigha. 

I guj ilahi = 33 inches. 60 guj i]ahi = 55 yards. 

I bigha— (60 x6o) sq, guj ilahi = (55 x 55) sq. vards. 

= 3025 sq. yards. 


■74a. Land Measure of the Punjab. 

9 Square Karam or 9 Sarsai make i Marla. 

20 Marlas «•« i Kanal. 

A Kanals ••• i Bigha. 

2 Bighas I Ghuma. 

I karam =3 cubits. I bigha =l 620 sq. yards. 


'75. Land Measure of Madras. 


144 Square Inches 
2400 Square feet 
24 Grounds 
484 Cawnies 


make l Square foot, 

... I Ground or Manai. 

... I Cawny. 

... I Square Mile. 


121 cawnies =160 acres. 
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7 G. Land Measure of Bombay. 

39|: S nil are Cubits make l Katbi, 

20 Kathis ... I Pand. 

20 Pands ... l Bigha. 

6 Bighas ... i Rukeh. 

20 Rukehs ... i Chahur. 

XVI. MEASURES OF SOLIDITY AND CAPACITY. 

77 . A cube is a solid figure contained by six equal square**- 
A cubic inch, is a cube whose edge is an inch in length. 

Measures of Solidity. {E 7 ‘iglish^ 

1728 Cubic Inches make i Cubic Foot (l cn. ft.). 

27 Cubic Feet ... i Cubic Yard (l cu. yd.). 

A ton of shipping — 42 cubic feet. 

EXAMPLES. SD. 

1 . Reduce 3, 7, 12, 16, 20, 39 cu. yd. to cu. in. 

2 . Reduce 123456, 987654 cu. in. to cu. yd. 

7 S. Measures of Capacity. {Ejiglish.) 

4 Gills make l Pint (i pt.). 

2 Pints ... I Quart (l qt.). 

4 Quarts ... I Gallon (l gall.). 

2 Gallons ... I Peck (i pk.). 

' ‘ < Pecks I Bushel (i bus.).) 

] 8 Bushels ... i Quarter (i qr.). 

5 Quarters ... I Load (i Id.). _ 

2 Loads ... I Last (i last). 1 - 

goods only. 

Also 2 quarts = l pottle (i pot.). 

2 bushels = I strike (i str.). V 

4 bushels = I coomb (l coomb). J 

A Ba^'rel contains 36 gallons. 

A half barrel (18 gallons) is called! a kilderkin, and a quarter 
barrel (9 gallons) a firkin. 

A hogshead (hhd.) of ale contains barrels or 54 gallons ; a 
butt of ale 3 barrels and ^pipe 6 barrels. 

The terms hogshead, bictt and pipe are also used in measuring 
wine, but they are different for different kinds of wine. 
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Note. A gallon of distilled water weighs exactly lo lb. Avoir. 
A pint of water weighs a pound and a quarter. [A gallon 
contains 277-274 cubic inches.] A cubic foot of water weighs 
about 1000 oz. Avoir. 


EXAMPLES. 40 . 

Reduce to gills ; 

1 . 12 gall. 2 qt. I pt. 2 . 2 barrels 16 gall. 3 . I barrel ir gall. 

4 . 6 bus. 2 pk. I gall. 5 . 4 qr. 4 bus. 2 pk. 6. i Id. 3 qr. 7 bus. 

7. 7 lasts I Id. 3 qr. 8. 2 lasts 4 qr. 5 bus. 9 . 20 lasts i Id. 4 qr 

Reduce to barrels, gallons, etc. : 

10. 1000 gills. 11. 2073 gills. 12. 3400 gills. 13 . 7225 gills. 
Reduce to lasts, loads, quarters, etc. : 

14 . 3000 gills. 15 . 1500 gills. 16 . 25000 gills. 17 . 98765 gills 

18 . What is the weight of 2 gall. 2 qt. of water ? 

19 . Give in pounds Avoir, the weight of 2 cu. yd. 2 cu. ft. 
of water. 

20 . How many pottles are there in a coomb ? How many in 
a strike? 


XVII. MEASURES OF TIME, ANGLES, NUMBER, 
AND APOTHECARIES’ WEIGHT. 


70 . Measures of Time. {E77glish.) 


60 Seconds (sec.) make 
60 Minutes 
24 Hours 
7 Days 

365 Days 

366 Da5^s 
100 Years 


I Minute (i min.). 
I Hour (i hr.). 

I Day (i da.). 

I Week (i wk.). 

I Year (i yr.). 

I Leap-year. 

I Century. 


Note 1 . Each day is considered to commence at midnight 

Note 2 . In rough calculations a month is taken to consist 
of 30 days. But the 12 months, called Calendar Months, into 
wfeich the year is divided, are of variable length. 

February has 28 days (and in Leap-year 29). 

Thirty days have September, 

April, June and November. 

The other months have 31 days each. 

C A 
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ISTote . 3 . If the number of a particular year is divisible by 

4 it is a Leap>-year ; but centuries not divisible by ^oo are not 
Leap-years. Thus i888j 1732, 1600 are Leap-years ; 1887, 1739, 
1800 are common years. 

[The solar year consists of 365*242218 mean solar days (or 3^5 

5 hr. 48 min. 48 sec. very nearly) or nearly 2 ^5i days ; hence to make the 
civil year correspond with the solar, we take 3 consecutive years of 365 
days and a fourth, called leap-year, of 366 days, those being leap-years of 
which the numbers are divisible by 4. But in this way we insert too days 
in 400 years, which is too much, for *242218x400 is 96*8872 or 97 d.iys 
nearly ; to make the necessary correction centuries not divisible by 400 are 
taken as common years.] 

Ifote 4 . The year contains 52 weeks and i day (*.' 52x7-1-1 
= 365), but in calculating the income of men paid by the week, it 
is customary to consider the year to consist of 52 weeks. 

EXAMPLES. 41. 

Reduce to seconds *. 

L 7 hr. 12 min. 3 sec. 2 . 7 da. 9 hr. 10 min. 3 . 2 wk. 5 da. 12 hr. 
Reduce to weeks, days, hours, etc. : 

4 . 5000 sec. 5 . 9S765 sec. 6. One lac sec. 7 . One million sec. 

Find the number of days (including one only of the two days 
named) from 

8. 3rd Jan. to 7th April 1887. 8. 20th Jan. to 20th May iSSS. 

10 . May loth '87 to Jan. 9th ’88. 11 . Aug. ist ’So to March 1st ’S2. 
12 . 2ist Feb. to 7th Dec. 1700. 13 . 30th Dec. ’S3 to 30th March ’S6. 

14 . The 1st January 18S0 was on Monday ; what day of the 
week was June 20th of the same year ? 

15 . The 9th of December 1845 "’ 3 ^ Sunday ; what day of 
the week was ist January 1847 ? 

80. Measures of Angles. 

60 Seconds (60") make i Minute (l'). 

60 Minutes ... i Degree (1'). 

90 Degrees ... i Right Angle (1 rt. gle.). 

EXAMPLES. 43. 

Reduce to seconds ; 

L 7°. 17'. 27". 2 . 240*. 25'. 35". 3 . 4rt. gle. 

Reduce to right angles, degrees, etc. ; 

4 . 4000". 5 . 37956". 6. 7000'. 7 . 8256'. . 8. 987654". 
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apothecaries’ weight 


■ • Measures of Number. 


12 Units 

make 

I Dozen. 

12 Dozen 

• •• 

I Gross. 

12 Gross 

• •• 

I Great Gross. 

20 Units 


I Score {ICurrfp 

24 Sheets of paper ... 

I Quire. 

20 Quires 

• •• 

r Ream. 

10 Reams 

• •• 

I Bale. 


EXAMPLES. 43. 

1 . In 50 reams of paper, how many sheets? 

2 . How many reams, quires, etc. are there in fifty thousand 
'shc'tts of paper? 

3 . How many scores are there in 5 great gross ? 

S3. Apothecaries’ Weight. 

(i) Measures of Weight. 

Druggists use grain to weigh small quantities and the pound 
and ctince Avoir, to weigh large quantities. Some physicians in 
.prescribing use the following table : 

20 Grains make i Scruple (i scr.). 

3 Scruples ... i Drachm (i dr.). 

8 Drachms ... i Ounce Troy. 


Ai/ A^easures of Capacity. 


do Minims (m) or drops make 
8 Fluid drachms _ ... 

20 Fluid ounces - ... 

8 Pints 


I Fluid Drachm (fl. dr;). 
I Fluid ounce (fl. oz.). 

I Pint (O.). 

I Gallon (C.). 


A teaspoonful = i Fluid drachm. 

A dessertspoonful = .2^ Fluid drachms. 

A tablespoonful = 4 Fluid drachms. 

Note. Since a pint of water weighs a pound and a quarter, : 
the weight of a fluid ounce of distilled water is an ounce Avoir. 


EXAMPLES. 44. 

Reduce 

1. 2 oz. 2 dr. 2 scr. to grains. 2. 3 oz. 3 dr. 12 gr. to grains. | 

3. 2 O. 12 fl. oz. to minims. 4 . 2 C. 4 O. to minims. 

6. 7 C. 7 O. 15 fl. oz. 5 fl. dr. 9 m. to minims. ^ 
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MISCELLANEOITS EXAMPLES. 45. 

L A girl can paper 2 pins in a second; how many pins- can. 
she paper in a working day of 8 hours 30 minutes ? 

2 . Find the price of 3 md. 7 seers of milk at 2a. 6 / 5 . per seer. 

3 . Find the value of 12 lb. 7 oz. of gold at £2)' i S-^* 4 ”^- oz.. 

4 . A train travels 19 mi. 7 fun 3° po- P^r hour ; how far will. 
It travel in 24 hours ? 

5 . A fruit-seller sold 210 oranges at i pice each, 76 apples at 
I anna each, and 55 mangoes at la. 6p. each? how much did he 
realise from the sale ? 

6. How many cwt. of coal will supply 64 fires for 3 weeks., 
each fire consuming i cwt. 2 qr. i lb. per day ? 

7 . If the cost of 9 md. be 6:480, what is the cost of a chatak ? 

8. If the cost of a ton be £202, what is the cost of a pound ? 

9 . How many shot, each weighing 2 oz. 3 dr., will make up a. 
heap weighing one ton ? 

10 . How many parcels, each weighing i md. 10 seers, can be 
made up of goods weighing 132 md., and what weight will remain 
over ? 

IL How many jars, each containing 2 gall. 3 qt. i pt. 3 gills, 
can be filled out of a cask containing 283 gallons ? 

12 . How many pieces of rope, each 2 ft. 9 in. long, can be cut. 
off a length of 1760 yards, and what length will remain over ? 

13 . A train travels 45 miles in 2 hours ; how many yards does 
it travel in a second ? 

A man gars S7. to each of 24 men, and then had 

7a. gp. left ; now much had he at first ? 

15 . A has 63. ya. gp. more than B, B has 62. 8c. 3/^. less 
than C, and C has 612 ; how much has A ? 

16 . If a man’s net annual income be R17856. 4c., how much 
may he spend per day and per week to the nearest pie, so as not 
to ran into debt? [Reckon 52 weeks and 365 days to the year.] 

- 17 . If the daily income of a man be 63. 4«. gp., how much 
can he spend per day that he may save R239. 8c. 6/. in a year? 

18 . If a man spends 65. 3«. hp. daily, bow much will he be 
able to save out of an annual income of 62400? 

19 . _ How much to the nearest farthing can a person spend daily 
if he wishes to save £2po out of an annual income of £yoo ? 

20 . A gentleman’s gross annual income is 63000 ; he pays 
S72. 3c. annually in taxes ; what must his daily expenses be that 
lie may save 61080 in a year ? 
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21 . A man spends S:7. 8a:. gp. daily, and saves Siiooo a yearj - 
'what is his annual income ? 

22. A clerk received ;^ii4 . 7 . 6 as pay in 1S88 ; how much Is 
'that per day ? 

23 . A man was born on the loth of January 1832 ; what was 
his age on the 17th of April 1888? 

24 . I distribute R300 among boys, giving a rupee, a half-rupee, 
a quarter-i-upee and a two-anna piece to each ; how many boys 
get a share ? 

25 . Sound travels 1125 ft. in a second ; if a gun is fired at a 
distance of 1875 yards, what time must elapse between the seeing 
of the flash and the hearing of the report ? 

26 . How many steps does a soldier whose stride is 2 ft- 8 in. 
take in walking 2 miles ? 

27. If a soldier takes 3240 strides in walking i mile 1030 . 
yards, what is the length of his stride ? 

28 . The circumference of a bicycle wheel is 12 ft. 7 in. ; how 
many complete revolutions does it make in going 10 miles ? 

29 . A certain sum of money was divided into 18 equal parts; 
each part was £4. 8a. Sp. and there was B2. ya. 6p. over ; find ' 
the sum. 

30 . A man earned E35. ga. 6p. in January and 6:49. 8a. gp. 
in February ; he spent E26. 3a. sp. each month ; how much did he 
save in the two months ? 

31 . A man earns ys. 6d. per week, and pays ys. 6d. every 

fourth week to his club ; what is his net income in a year of 
52 weeks? ^ 

32 . How many complete yards are there in the united length 
of 7 benches, each 7 ft. 7 in. long ? 

33. A man spends in 4 months as much as he earns in 3 months ; 
what does he save out of an annual income of ^2750. 8a. ? 

34 . A and B together have ;^S6. 12s. bd . ; A has £3. lys, gd. 
more than B ; how much has A ? 

35 . The earnings of a man and his 2 sons amount to £600 a 
year, and their expenses to £400 ; if the balance be divided * 
equally how much will each receive ? 

36 . How many quart bottles can be filled out of a cask cox>* 
taining 2 cwt. i qr. 8 lb. of water ? 

37. The ist of January 1881 was on Monday; find the number 
of Mondays in that year. 

38. A vessel which holds 10 gallons weighs when empty 30 Ib. ; ' 
-what is the weight of the vessel when full of water? 
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39 . Your father was 25 yr. 7 mo. 10 da. old when you were- 
horn : your sister was bom when your father was 21 yr. 9 mo. 8 da. . 
old : how old is your sister npw if your age is 12 yr. 6 mo. ? 

40 . Four dollars, 3 half-guineas, 5 half-crowns and 6 florins 
amount to £'^. i^s. Zd . ; what is the value of a dollar? 

41 . Two pieces of cloth of equal length cost ;^3 . 0.9 and 
:£ 2 - 5 - o respectively ; the price of the first was 3^. 4^?/. per yd. ; 
what was the price of the second per yard ? 

42 . A merchant bought 350 lb. Avoir, of lead, and sold it by 
Troy weight ; how many pounds Avoir, did he gain ? 

43 . A shop-keeper’s weight was deficient 3 tolas to a seer : 
what quantity would he defraud his customers in selling 8 inaunds ? 

44 . Fifty bags of rice are bought for E800. 12^. 6f>. at II3. 3a. 
Zp. per maund ; what is the weight of each bag ? 

45 . Light travels 186500 miles in a second : what time does 
it take in travelling from the sun to the earth, a distance of 
92877000 miles? 

46 . The small wheel of a tricycle makes 330 revolutions more 
than the large wheel in passing over a mile ; if the circumference 
of the large wheel be 8 ft., what is the circumference of tlie 
other ? 

47 . A weekly newspaper was numbered 4 on the 7th January 
1885 ; when was it numbered 40? 

48 . A daily newspaper which is published on week days only 
was numbered 20 on Monday the 13th January 1884 ; on wluu 
•date was it numbered 120 ? 

49 . A person travelled 120 miles by railway at 15 miles an 
! hour, 120 miles by road at 8 miles an hour, and' 60 miles by bullock- 

cart at 2 miles an hour ; how long did he take ? 

50 . Supposing that the distance of the sun from the earth is 
■,91776000 miles, and that light travels from the former to the latter 
'■ in 7 min. 58 sec. ; find the velocity of light per second. 

51 . The value of a mark being 13J. 4^/., and that of a dollar 
, 4^. 2d., how many half-crowns are there in 9 marks -hi 2 dollars? 

52 . A person laid out £43. gs. 4d. in spirits at 55. 4d. a gallon, 

I some of which leaked out in the carriage ; he sold the remainder 
4 £S^i at the rate of js. (yd. a gallon : how many gallons leaked 
' out ? 

53 . A wheel makes 600 revolutions in passing over i mile 
' 40 yards ; what is its circumference? 

54 . Divide E65. loa. equally among 8 men, 12 women and 30. 
children ; supposing the children to have received their sharesc „ 
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and the men to have given uf) their shares to the women, how 
much would each woman receive ? 

55 . How many times will a church-clock, which chimes the 
quarters, strike and chime in February 1900 ? 

56 . How rnany times does the 29th day of the month occur 
in 400 consecutive years ? 

, 57. The circurnferences of the large and small wheels of a tri- 
cycle are 1 3 ft. 9 in. and 3 ft. 4 in. respectively ; how many more 
turns will the latter have made than the former when the tricycle 
has gone a distance of 15 miles ? 

58 . If for every Ri rent paid to his landlord a man pays in 
addition i anna for gas, how much will he have left out of an annual 
income of H3000 if he lives in a house whose monthly rent is R20 r 

59 . After measuring 40 yards of a rope it was discovered that 
the measuring yard was an inch too long ; what was the true 
length measured ? 

60 . One man is 30 years 17 weeks and 5 days old, and another 
is 26 years 9 weeks and 3 days old ; a third is just as much younger 
than the first as he is older than the second : what is the age of 
the third ? 

XVIII. BARTER, GAIN AND LOSS, ETC. 

83. Barter. — Example. How many seers of sugar at 6,a. 6p. 
a seer must a grocer give in exchange for 9 lb of tea at Rr. 2a. a Ib. ? 

Cost of 9 lb. of tea=Ri. 2a.xg~Uio. za. 

The number of seers of sugar rqd. = Peio. 2a. -~e,a. 6^. = 36. 

EXAMPLES. 46. 

1 . Flow many pounds of tea at Ri. e,a. a pound must be given 
in exchange for 40 yards of silk at R2. loa. a yard ? 

2 . How many dollars of 4 j. zd. each can be obtained for 100 
rupees of i.r. \od. each ? 

3. If 48 yards of ribbon be given in exchange for 2 maunds of 
brown-sugar at 3 annas a seer, what is the price of the ribbon 
per yard ? 

4 . A man exchanges 45 sheep at ;!^2 . 5 . 9 each and 37 pigs at 
;!^3 . 13 . 6 each for 13 oxen at .6.6 each, the difference being 
paid or received in money ; how much does he pay or receive ? 

5 . Seven pounds of tea at Rl . 3 . 6 a pound and 13 pounds of 
coffee are given in exchange for 15 maunds of wheat at Ri . 13 . 3 
a maund ; find the price of a pound of coffee. 
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84 . Grain and Loss. — Example. If 25 yards of cloth are 
bought at 7 j. td. a yard and sold at Ss. gd. a yard, how much is 
gained ? 

Profit on each yard = 8j. gd.~’]s. 6d. = is. 2d. 

.*. Total profit=ij. 3 d.X2S=£i. iis. sd. 


EXAMPLES. 47 . 

L A man gives 1 5 maunds of rice worth R3. 8a. a maund, 
and receives in exchange 22 maunds of flour worth E:2. 8^. a 
maund ; does he gain or lose, and by how much ? 

2 . A man buys 150 yards of cloth at Rl. la. 2 p- per yard, and 
sells at Si. 3a. bp. per yard ; what does he gain altogether ? 

3 . A grocer bought a chest of tea containing 320 lb. for S405, 
and sold it at Si. ^a. gp. per lb. ; what did he gain ? 

4 . Twenty-nine sheep are bought at S5. Sa. each ; 15 of them 
are sold at S6. 4a, each, and the rest at S5. 4a. each ; find the gain. 

5 . A grocer buys 15 maunds of sugar at 4a. bp. a seer, and 
sells at Si 3. 4a. bp. a maund ; what is his gain ? 

6. Out of 2 md. 15 seers of milk, bought for R6. ga. gp., 7 seers 

are lost by leakage ; what is gained by selling the remainder at !«• 
bp. a seer ? ^ 

7. A cv/t. of sugar is bought for R14. ga. bp., and is sold for 
S16. S<2. bp. ; what is the gain per lb. ? 

8. A grocer bought I cwt. I qr. of sugar for /^i. 15J., and 
gained lu. 8d. by retailing it ; at what rate per lb. was it sold ? 

9 . A merchant bought 40 gallons of wine, and lost by 
selling it for £27 > a-t what rate per gallon did he buy it ? 

10 . A dealer bought wheat at 38J. gd. per qr. ; he subsequently 
sold it at £2. os. 2d. per qr., and made a profit of £1. ibs. 
altogether ; how many quarters did he buy and sell ? 

11 . A man buys 45 yards of silk at 6 j-. bd. per yard, 1 5 yards 
of which being damaged, he sells at 5.1. per yard^ ; at what price 
must he sell the rest so as to gain ;i^i , 12 . 6 altogether ? 

12 . A grocer buys 200 lb. of tea at Ri. 2a. per lb., and sells 
one-half of it at Ri. 33. per lb. ; at what rate must he sell the 
remainder so as to gain R25 on the whole ? 

13 . If ys. bd. be lost b)' selling an article for £2, what would 

have been gained or lost by selling it for £4 ? © 

14 . I sold some goods weighing 13 cwt. 2 qr. 9 lb., for 
£y2. 17 . 7\, gaining thereby 2hd. per lb. How much should I 
have gained per ib. if I had sold them at ;!^5 . 12 . o per cwt ? 
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15 . ■ A tradesman buys a piece of cloth 50 yards in length for 
•B40. 10a. ; at what price per yard must he sell it (i) that he may 
igain 5a. per yard, (ii) that he may gain E18. 12a. on the whole ? 


85 . Mixtures . — Example i. If 3 maunds of rice at S2. 80. 
;per maund be mixed with 5 maunds at S3. 2a. per maund, find 
•the price of the mixture. 


Cost of 3 md. at R2. 8a. 
cost of 5 md. at S3. 2a. 
cost of 8 md. of mixture 

Cost of I md. of mixture 

Price required 


= S2. 8a. X 3=S7. 8fl. ; 

== S3. 2a. X 5=Si5.ioa. j 

= S7. 8a. + Si 5. loa. 

= S23. 2a. 

•= S23. 2a. 4 - 8. 

— S2. 14a. sp. 

= S2. 14a. 2P’ per maund. 


Example 2. How much water must be added to 12 gallons of 
'.‘beer at lo^. a gallon, to reduce the price to 8s. a gallon ? 

The price of the whole mixture at 8j. a gallon must be equal 
■to the price of 12 gallons of beer at los. a gallon. Therefore, if 
we divide the price of 12 gallons of beer at io.r. a gallon by 8s. we 
shall get the number of gallons in the mixture. 

Price of 12 gallons of beer=ioj. x I2=i20s. ; 
number of gallons in the mixture =i20.r.-r-8j. = i5 ; 

.*. number of gallons of water added = 15-12=3. 


EXAMPLES. 48. 

1 . A mixture is made of 7 seers of sugar at 6,a. tp. per seer, 
2 seers at 4^. per seer and 3 seers at Sa. tp . ; find the value per 
seer of the mixture. 

2 . A man oought 3 qr. of wheat at 30J. per qr. and 9 qr. at 26s. 
per qr. ; he mixed them, and sold the mixture at 3^. per 
bushel ; how much did he gain ? 

3 . To 20 seers of milk, bought at la. 9/5. a seer, 5 seers of 
water are added, and the mixture is sold at 2a, per seer ; how much 
is gained? 

4 . A merchant buys 15 md. of sugar at Sg. 8a. per md., 18 md. 
at Sg. 4(2. per md. and 10 md. at S9 per md., and pays S4. 2a. for 
carriage ; he mixes them : at what price per md. must he sell the 
mixed sugar so as not to lose by the sale ? 

5. 10 lb. of coffee are mixed . with 2 lb. of chicory ; if the 
mixture be worth IJ. iid. per lb., and the chicory 3d. per lb., what 
IS the value per lb. of the pure coffee ? 

6. A grocer mixes 36 lb. of tea at 2s. 4id. per Ib. with 48 lb. 
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at IJ. JO^d per lb. ; at what price per lb. must he sell the mixture- 
so as to gain 13J. 6 d. on his outlay? 

7. A woman buys 8 dozen eggs at 2 id. per dozen, and 12 
dozen more at i^d per dozen ; at v/hat price per dozen must she 
sell the whole so as to gain per dozen ? 

8. How much water must be mixed with 36 seers of milk at. 
Xa. c)p. per seer, so as to reduce the price to la. bp. per seer? 

9 . How many pounds of tea-dust (worth nothing) must a 
grocer mix with 20 lb. of tea at 2s. 6d per lb., to enable him to 
sell the mixture at 2s. per lb. and gain at the same time 8 j. on the 
transaction ? 

10 . A grocer buys 30 lb. of tea at 2s. a pound and 50 lb. of tea. 
at 2s. Sd a pound, and having mixed them sells 40 lb. of the 
mixture at 2s. 4d. ; at what price per lb. must he sell the remainder 
that he may neither gam nor lose ? 

S6. Eivision of Money. — Example i. Divide R13. p.-r. 
among A, B and C so that A may have I2n. 3/. more than B, and 
B Hci. 2a. ()p. more than C. 

B is to have Ri. 2a. 9/. more than C, and A is to have \2a. 2p. 
-f Pci. 2a. ()p. more than C ; if we take away these sums to be 
subsequently given to B and A respectively, the remaining’ portions - 
•of their share will be each equal to the share of C. 


R. 

a. p. 

R. 

a. p. 

I . 

2 . 9 

13 . 

9 . 0 


12 • 31 

3 . 

I . 9 

I . 

2 . 9) 

3 ) 10 . 

7-3 

£3 . 

I • 9 

0 • 
4 . 

and 5 . 

7 . 9 = ^75 share. 
10 . b = B's, share. 
6 . g = A's share. 


7 t 

EXATrlPLES. 49. 

1 . Divide E: 39 - 7 '^- 9 p- between A and i?, so that A may get 
Ry. 4a. 2p. more than B. 

2 . Divide £2^. ys. 6d. between A and B, so that A mav 
receive £3. 14^. ^d. less than B. 

3 . Divide R 357 * 14 '^- (>P- among 15 men, giving Rii. 14^. gp. 
more to each of two of them than to each of the others. 

4 . Divide R679 among 27 men and 5 womer„ so that a man 
may get E.6 less than a woman. ' 

6. Divide R39. 4^1;. bp. among A. B and C, so that A mav 
receive Its more than B, and B R4 more than C. 
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6. Divide ^329. ya. 9^ among A, B and C, so that A may. 
get R7 more than B, and B Ba less than C. 

7. ;!^95. loj. is divided among 8 men, 7 women and 6 boys, so 
that each man receives los. more than each woman, and each wo* 
man loj. more than each boy ; find how much the men receive. 

Example 2. Divide B59* among 3 men, 5 women and 6 
boys, so that each man may receive three times as much, and each, 
woman twice as much, as a boy. 

B. a, 

3 men = 9 boys fS ) 59 • 6 

5 women =10 ... 25 ^ imA 

— *'* 2 . 6=eachboy’5 share.. 

^5 4 .12= ... woman’s ... 

and 7 . 2= ... man’s 


EXAMPLES. 5®. 

1. Divide Br5. ga. 6p. between a boy and a girl, so that the- 
boy may receive twice as much as the girl. 

2. Divide B31. 3^:. between A, B and C in such a manner that 
A's share may be 3 times, and B's twice, Cs. 

3. Divide Bioo among 3 men, 5 women and 10 boys, so that- 
each man may receive 4 times as much as a boy, and each woman 
twice as much as a boy. 

4. Divide . 15 . a\ among B and C, so that A may 
receive twice as much as B^ and B twice as much as C. 

5. Divide .7.6 among 3 persons, so that one may re- 
ceive twice as much as each of the others. 

6. Divide B39. 7a. gp. between A and B, so that A may re- 
ceive Bi. I4«. 3A more than twice the amount to be receivedbyB. 

Example 3. Divide B28. into an equal number of rupees, half- 
rupees and quarter-rupees. 

A rupee -fa half-rupee -fa qr.-rupee=Bl -f Sa.-f 4a:.=Bl. 12a. 

/. The number of each kind of coin=B28-fBi. I2fl:. = i6. 


EXAMPLES. 51. 

1. Divide B22. Za. into an equal number of rupees, half-rupees,, 
quarter-rupees and two-anna pieces. 

2. Divide jji.7 into an equal number of sovereigns, half- 
sovereigns, half-crowns, shillings and sixpences. 
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3 . A box contains an equal number of crowns, shillings and 
' pennies ; the total amount in the box is ;£3. 13s. : find the number 

■ of each. 

4 . Rioo is divided among an equal number of men, women 
- and boys ; each man receives R2. 8a., each woman R2 and each 
' boy Ei. 12a. : find the number of men, women or boys. 

5 . A bag contains a certain number of rupees, twice as many 
half-rupees, and 4 times as many quarter-rupees : the whole sum 

• amounts to R33 : find the number of each. 

6. Among how many children may R60 be di\uded so that 

■ each child may receive a rupee, an eight-anna piece, a four-anna 
.piece and a two-anna piece ? 

87 . Example. A and B together have R13. 8a., B and C 
together have E8. 8a., A and C together have Rii. Sc. ; how much 
has A ? 

E13. 8c.-fRii. 8c.=twice A's money+B’s money+C’s money ; 
but E8. 8c.=^’s money -bC’s money. 

(Ri 3 ' 8c. -bRii. 8c. — E8. 8c.) or R16. 8c. =twice y 4 ’s money ; 
.<4’s money=Ei6. 8c.-7-2=E8. 4c. 

Or thus : 

(Ei3' 8c.-1-R8. 8c.-1-Rii. 8c.) or R 33 * 8c.=twice A’s money 
-ftwice B’s money -b twice C’s money; 

(633- 8c.-r2) orEi 6 . j2a.=A’s money -l-. 5 ’s money + C’s money; 
'but E8. 8c. =. 5 ’s money + C’s money ; 

.*, A’s money =Ei6. 12c. -E8. 8c. = E8. 4c. 

EXAMPLES. 52 . 

1 . A and B together have R6. oc. 3p., B and C together have 
•S4. 15c. 9/., A and C together have R5. 15c. ; how much has A ? 

2. A and B together have E24. ic., i? and C together have 
-E19. 15c., A and C together have E23. 12c. ; find how much 5 has. 

3 . A horse land a cow are together worth Rioi, a cow and a 
sheefJ are together worth E31, a horse and a sheep are together 
worth E.81 ; find the price of a horse, of a cow and of a sheep. 

4 . A mark and a gulden are together worth 2s. i \\d., a gulden 
and a rouble are together worth 55. i\d., a rouble and a mark are 
■together v/orth 4^. i^d . ; find the value of a mark, of a gulden and 
of a rouble. 

5 . A man and a woman together have R30. 7c. 6p., the woman 
and a boy together have E20. 8c., the man and the boy together 
have E25. 9c. 6p. ; find how much the man, the woman and the 

' boy together have. 
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XIX. FACTORS AND PRIME NUMBERS. 

8 S. If one number divides another exactly, the first is said to 
be a factor (or sub-multiple') of the second, and the second is 
said to be a multiple of the first. Thus 5 is a factor of 15, and 
15 is a multiple of 5, 

In speaking of the factors of a number we exclude the number 
one or unity, which may be said to be a factor of any number. 

[iV, j 5. In the present section the word divisible is used in the sense 
of exactly divisible.'^ 

89 . An even number is a number divisible by 2. An odd- 
number is a number not divisible by 2. 

9 ®. Criteria of Divisibility : 

A number is divisible 

by 2 when its last figure is o, or an e've 7 i digit ; as 310, 54 : 

4 when its last two figures represent a number divisible by 4 ; ; 
as 300, 320, 324 ; 

8 when its last three figures represent a number divisible by 
8 ; as 2000, 3400, 3240, 3816 : 

5 when its last figure is o or 5 ; as 370, 345 : 

10 when its last figure is o : 

3 when the sum of its digits is divisible by 3 ; as 126, 402 : 

9 when the sum of its digits is divisible by 9 ; as 477, 801 ; 

H when the difference between the sum of its digits in the odd 
places and the sum of its digits in the ez>e?i places is either 
o, or divisible by 1 1 ; as 34672, 582934. 

To determine whether a number is divisible by 7, ii, or 13 we 
have the following rule : 

Divide the figures of the number into groups containing three 
each, as far as possible, counting from right to left. Add the 
alternate groups, and subtract the smaller sum from the greater ; 
then if the remainder is o,or is divisible by 7, 11, or 13, the number 
itself is also divisible by 7, or by ll, or by 13. 

Thus 9S126 is divisible by 7, but not by ii or by 13 ; for 
126-98 = 28 which is divisible by 7, but not by ii or by 13. 

91. If a number is divisible separately by two numbers which 
have no common factor, it is also divisible by their product. 

If a number is divisible by 3 (or 9), any other number ex- ■ 
pressed by the same digits is also divisible by 3 (or 9). 
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[f each of two numbers is divisible by a third number, their 
sum (and difference) is also divisible by the third. 

If a number is divisible by another, any multiple of the first is 
also divisible by the second. 

If each of two numbers is divisible by a third number, then the 
•sum (and difference) of any multiple of the first and any maiiipie 
■of the second is also divisible by the third number. 


EXAMPLES. 53. 

Determine whether the following numbers are divisible by 2, 3, 


4, 5, 

1. 

8, 9, 10 or 1 1 : 

138. 2. 945- 

3. 

684. 4. 

420. 6. 

8844. 

6. 

7942. 

7. 1 230. 

8. 

1772. 9. 

2311. 10. 

3475- 

UL 

8976. 

12. 7128. 

13. 

12345. 14. 

98765. 15. 

35^00- 

16. 

23000. 

17. 709281. 

18. 

777777. 19 - 

9S9898. 20. 

1234567S90. 


Determine whether the following numbers are divisible by 
7, II or 13 ; 

21. 99120. 22. 89133. 23. 67119. 24. 555555, 

25. 433378. 26. 4123210. 27. 55734545 * 28, 12378956&, 

Determine whether the following numbers are divisible by 6, 
12 or 30: 

29, 372. 30. 948, 3L 7740, 32. 3725. 

33. What is the least number which being added to 2311 will 
make the sum divisible (i) by 3, (ii) by 4 ? 

34. What is the least number which being subtracted from 
70031 will make the remainder divisible (i) by 5, (ii) by 8, (iii)by 9? 

35. What number is the same multiple of ii as 3705 is of 13 ? 

93. A prime number or a prime is a number which is not 
divisible by any number (except itself and unity). 

I) 2, 3, 5, 7, II, 13, etc. are prime numbers. 

A composite number is a number which has factors each 
greater than i. 

4j 6, 8, 9, 10, 12, etc. are composite numbers. 

93 . To ascertain what numbers are pri?nes. 

(i) To find the prime numbers in a series of numbers, i, 2, 3,... 
cancel every second number after 2, every third number after 3* 
•every fifth number after 5, and so on j the remaining numbers will 
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•be primes. [In finding the primes in any senes of numbers, we I 
need not divide by any prime number whose square is greater 
than the largest number in the series.] 

(ii) To determine whether a given number is a prime, divide 
the number successively by the primes 2, 3, 5, 7, ii, etc. ; if there 
is a remainder in each case the given number is a prime. [It is • 
not necessary to try a divisor whose square is greater than the 
given number.] 

ITotO. From Art. 90 it will appear that the units’ figure of 
■every prime number (except 2 and 5) must be l, 3, 7 or 9. Hence 
any given number (not being 2 or 5) need only be examined when * 
'its units’ figure is i, 3, 7 or 9 ; and in such a case we need not try ■ 
the divisors 2 and 5. 


yjSa. The following is a list of Prime Numbers between i 
.and 1009. 


I 

59 

139 

233 

337 

439 

557 

653 

769 

8S3 

2 

61 

149 

239 

347 

443 

563 

659 

773 

887 

3 

67 

151 

241 

349 

449 

569 

661 

787 

907 

5 

71 

157 

251 

353 

457 

571 

673 

797 

911 

7 

73 

163 

257 

359 

461 

577 

677 

809 

919 

11 

79 

167 

263 

367 

463 

587 

683 

811 

929 

13 

83 

173 

269 

373 

467 

593 

691 

821 

937 

17 

89 

179 

271 

379 

479 

599 

701 

823 

941 

19 

97 

iSi 

277 

383 

487 

601 

709 

827 

947 

23 

lOI 

191 

281 

3 89 

491 

607 

719 

829 

953 

29 

103 

193 

283 

397 

499 

613 

727 

839 

957 

3 i 

107 

197 

293 

401 

503 

617 

733 

853 

971 

37 

109 

199 

307 

409 

509 

619 

739 

857 

977 

4i 

It 3 

211 

311 

419 

521 

631 

743' 

859 

983 

43 

127 

223 

313 

421 

523 

641 

751 

863 

991 

47 

131 

227 

317 

431 

541 

643 

757 

877 

997 

S3 

137 

229 

331 

433 

547 

647 

761 

881 

1009 


St 4. Every composite number can be resolved into factors 
■which are all primes. 

N^ote. A number has only one set of prime factors. 

Example. Find the prime factors of 4452. 

We divide the number successively (and in each 
- case as often as possible) by those of the primes_2, 3, 

7, 1 1, 13, that fan be used as dzz/zsors, until we 

xome CO a quotient which is a prime number. 

Thus 4452 = 2x2x3x7x53. 


2 ) 4452 

2 ) 2226 

3 ) 1113 
7 ) > 371 

53 
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EXAMPLES. 54 i:. 
Find the prime factors of 


1. 

8. 

2. 

12. 

3 . 

18. 

4 . 

24. 

5 . 

27. 

6. 

32. 

7 . 

48. 

8. 

50. 

9 . 

63- 

10. 

64. 

11. 

80. 

12. 

88 . 

13 . 

99 - 

14 . 

100. 

15 . 

108. 

16 . 

176. 

17 . 

117. 

18 . 

288. 

19 . 

495 - 

20. 

625. 

21. 

999. 

22. 

1050. 

23 . 

1296. 

24 . 

1760. 

25 . 

2000. 

26 . 

3650. 

27 . 

5760. 

28 . 

2457. 

29 . 

13S24. 

30 . 

200100.. 


Determine which of the following numbers are primes, and 
find the prime factors of those which are composite : 


31 . 

29. 

32 . 

6i. 

33 . 

81. 

34 . 

79 - 

35 . 

97 - 

36 . 

107. 

37 . 

113. 

38 . 

207. 

39 . 

227. 

40 . 

349 - 

41 . 

3751 - 

42 . 

507. 

43 . 

4573. 

44 . 

619, 

45 . 

713- 

46 . 

997 - 

47 . 

6539- 

48 . 

1793. 

49 . 

509. 

50 . 

1363. 


Find the number of primes between 

51 . I and 30. 52 . lo and 50. 53 . 20 and 70. 

54 . By what prime numbers may 37 be divided, so that the 
remainder may be 2 ? 

55 . By what prime numbers may 109 be divided, so that the 
remainder may be 4 ? 

58 . By what numbers may 29 be divided, so that the remain- 
der may be 5 ? 


XX. HIGHEST COMMON FACTOR. 

95 . A common factor of two or more numbers is a number 
which divides each of them exactly. 

Thus, each of the numbers 2, 3 and 6 , is a covnnoji factor of 12 
and 18. 

The Highest Common Factor (H. C. F.) of two or more 
numbers is the highest number which divides each of them exactly. 

Thus, 6 is the H. C. F. of 12 and 18. 

Hote. Two numbers are said to be other when 
they have no common factor. 


N. B. The term measure is often used as sj'nonymous with factor ^ 
and Greatest Common Measure instead of highest common factor. 
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96 . The H. C. F. of two or more numbers is the product of 
all their cominon ftrime factors. 

Example i. Find the H. C. F. of i8 and 30. 

18 = 2x3x3; 30 = 2x3x5. 

The factors common to the two numbers are 2 and 3 ; hence 
the H. C.-F. required =2x3=6. 

Note. In finding the H. C, F. it is not necessary to find the 
prime factors of all the numbers. It is sufficient to find the prime 
factors of one of the numbers, and to form the product of those 
that divide each of the remaining numbers exactly. 

Example 2. Find the H. C. F. of 84, 140 and 168. 

Now, 84 = 2x2x3x7 ; and we find that each of the remaining 
numbers is divisible by 2x2x7, but not by 3 ; therefore the 
H. C. F. required=2X2X7 = 28. 

EXAMPLES. 55 . 

Find, by the method of factors, the H. C. F. of 


1. 

9 and 24. 

2. 

20 and 48. 

3 . 

35 and 80, 

4 . 

126 and 144. 

5 . 

90 and 325. 

6. 

252 and 348. 

7 . 

150 and 375. 

8. 

256 and 788. 

9 . 

480 and 792. 

10. 

15, 35, 120. 

11. 

16, 24, 140. 

12. 

90, 125, 342. 

13 . 

224, 336, 728. 

14 . 

625, 750, 1225. 

15 . 

868, 3164, 42 


97 . The following rule gives the most convenient method of 
finding the H. C. F. of two numbers : 

Divide the greater number by the less, the divisor by the re- 
mainder, then the second divisor by the second remainder, and soon, 
until there is no remainder ; the last divisor is the H. C. F. required 


Example i. Find the H. C. F. of 384 and 1296. 

Process : 384 ) 1296 ( 3 

1152 

144 ) 384 ( 2 
288 

96 ) 144 ( I 

48 ) 96 ( 2 

2 ^ 

/, The H. C. F. required is 48, 

c. A. 6 
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ITote. When the H. C. F. of three or more numbers is requir- 
ed, we first find the H. C; F. of any two of them and then find 
the H. C. F. of this result and another number, and so on, through 
all the given numbers ; the last result is the H. C. F. required. 

Example 2. Find the greatest number that will divide 50 and 
60 leaving the remainders 8 and 4 respectively. 

50-8=42 ; 60-4=56, 

The number required=the H. C, F. of 42 and 56 = 14. 

EXAMPLES. 5C. 

Find the H. C, F. of 


1. 

48 and 144. 

2. 

76 and 238. 

3 . 

92 and 772. 

4 . 

252, 348. 

5 . 

493 , 899. 

6. 

620, 210S, 

7 . 

2121, 1313. 

8. 

429,715. 

9 . 

377 , 1131. 

10. 

1379 , 2401. 

11. 

266, 2793. 

12 

3775, 10000. 

13 . 

6023, 15466. 

14 . 

5865, 691S0. 

15 

4081, 5141. 

16 . 

3556, 3444 - 

17 . 

5187, 5850. 

18 

6441, 10283. 

19 . 

13667, 14186. 

20. 

43365, 44688. 

21 

11050, 35581. 

22. 

12321, 54345- 

23 . 

6327, 23997. 

24 

13202, 1460S3. 

26 . 

5325, 8307. 

26 . 

9945 , 50609. 

27 

4155, 24720. 

28 . 

109056, 179712. 

29 . 

218707, 826769. 

30 

123456, 987654. 

Are the following prime to each other ? 



31 . 

403 and 527. 

32 . 

3370, 2703. 

33 

387, 9234. 

34 . 

1726, 1623, 

35 . 

3890, 8275. 

36 . 

3486, 9448, 

37 . 

21 1, 2701. 

38 . 

5789, 7337 ’ 

39 

9367, 14501. 

Find the G. C. M, of 




40 . 

703037 and 5134083. 


41 

271469, 30599. 

42 . 

805, 1311, 1978. 

43 . 

204, 1190, 1445. 

44 

1617, 123, 7S9. 

45 . 

1300, 725, 870. 

46 . 

723, 807, 735. 

47 

504, 2394, 2S35. 

48 . 

1190, 1445, 2oo5. 


49 . 

13338, 14136, 15903- 

60 . 

314, 570, 618, 720, 

51 . 

602, 

7394, 876, 92458. 


52 . What is the largest sum of money which is contained in 
ftp. 4^^. and By. 8 a. exactly ? 


' 53 . What is the largest sum of money which will divide 
£7. ys. 6 d. and £13, lys. gd. exactly ? 

54 . Find the greatest number that will divide 728 and Qoo, 
leaving remainders 8 and 4 respectively. 
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55. Find the greatest number that will divide 261, 933 and 
^1381, leaving the remainder 5 in each case. 

56. Is there any number that will divide 620 and 730, leaving 
■the remainders 3 and 7 respectively? 

57. Two vats contain respectively 540 and 720 gallons ; find 
the ^’•essel of greatest capacity that will empty off both vats. 

58. Two masses of gold weighing 4427 and 7219 tolas respec- 
‘tively are each to be made into coins of the same size ; what is the 
'weight of the largest possible coin ? 

59. A labourer was engaged for a certain number of days for 
'S2. Sa., but being absent on some of those days he was paid only 
Ei. 12a. ; prove that his daily wages could not be more than 
-4 annas. 

60. A woman bought a certain number of eggs for i$a. 6^., 
-^and sold some of them without profit for ^a, bp. ; shew that she had 
-still left at least 20 eggs. 

XXL LOWEST COMMON MULTIPLE. 

98. A common multiple of two or more numbers is a 
•number which is exactly divisible by each of them. 

The Lowest Common Multiple (L. C. M.) of two or more 
■numbers is the lowest number which is exactly divisible by each of 
them. 

Thus, each of the numbers 12, 24 and 36, is a common multiple 
■of 3, 4 and 6 ; but 12 is their lowest common multiple. 

99. The product of two nuriihers is equal to the product of 
their H. C. F. and L. C. M. Thus, 2 is the H. C. F. and 12 is the 
L. C. M. of 4 and 6 ; and 4x6=2X 12. 

Hence we have the following rule for finding the L. C. M. of 
two numbers : 

Divide om of the mimhers by the H. C. F. and multiply the 
<quQtient thus obtained by the other. 

Example. Find the L. C. M. of 38 and 57. 

The H. C. F. of 38 and 57 = 19 5 38-M9=2* 

/. The L. C. M. required = 2 x 57 = 1 14. 

ISTote. When the L. C. M. of three or more numbers is 
required, 'we find the L. C. M. of any two of the numbers, and then 
-find the L. C. M. of this result and a third number, and so on ; the 
dast result being the L. C. M. required. 
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EXAMPLES, SY. 
Find the L. C. M. of 


1. 

12 and 32. 2. 

76 and 98. 

3 . 81 and 99 - 

4 . 320, 704, 

6 . 

1 17, 192. 

6. 

1224 

, 1695. 

7 . 

224, 336. 

8. 

754 , 806. 

9 . 

957 , 

loot. 

10. 

845, 899. 

11. 

779 , 1197 - 

12. 

1287. 

, 6281. 

13 . 

76, 95, 106. 

14 . 

629, 851,253. 

15 . 

265, ; 

385, 495 - 

16 . 

300, 906, 708. 


17 . Resolve 210 and 385 into their prime factors, and hence 
obtain their L. C. M. 


18 . Find the L. C. M. of 44, 54 and 72 by resolving- them into 
their prime factors. 

19 . Find the L. C, IM. of E;3. ()a. &,p. and R7. tocr. 3^. 

20 . The H. C. F. and L. C. M. of two numbers arc 16 and 
192 respectively ; one of the numbers is 48 : find the other. 

2 L The H. C. F. and L. C. M. of two numbers arc 10 and 
30030 respectively ; one of the numbers is 770 : what is the other ? 

100 . The following rule gives the most convenient method of 
finding the L. C. M. of several small numbers : 

Place the numbers side by side in a line ; divide by any one of 

the prime numbers 2, 3, 5, 7, ii, which unll divide any two at 

least of the given numbers exactly ; set down the quotients thus 
obtained and the undivided numbers side by side ; and proceed in 
this way until 3’ou get a line of numbers which are prime to one 
another. The continued product of all the divisors and tlic num- 
bers in the last line will be the L. C. M. required. 

Example i. Find the L. C. M. of 12, 18, 20 and 105. 


) 

12, 

iS, 

20, 

105 

) 

6 , 

9. 

10, 

105 

)■ 


_ 9 ,_. 



)" 

I, 

_ 3 j_ 

5 , 

55 



3 , 

I, 

7 


L. C. M.= 2 X 2 X 3 x 5 X 3 X 7 = i26a 

ITote. Work may be shortened by rejecting, at any stage,, 
from the line any one of the numbers, which is a factor of any 
other number in the same line. 

Thus, if it is required to find the L. C. M. of 6, 12, 15, 30 and 
*0, it will be sufficient to find the L. C. M. of I2, 30 and 40. 
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Exaviph 2. Find the least number which when divided by 12, 
36 and 18, will leave in each case a remainder 5. 

The L. C. M. of 12, 16 and 18 = 144. 

T' ^ number required=i44 + 5 = i49. 

EXAMPLES. 58. 

Find the L. C, M. of 


1 . 

6, 8, 16. 

2 . 

12, 16, 24. 

3 . 

5, 18, 16, 9. 

4 . 

9, 4, 18, 6 . 

5 . 

12, IS, 18, 24, 56. 

6. 

15, 16, 20, 28, 42. 

7 . 

22, 17, 33,25, 85. 

8. 

8, 9, 12, 18, 30. 

9 . 

6, 15, 27, 35 , 45 - 

10. 

28, 36, 54, 72, 90. 

11. 

24, 10, 32, 45, 25. 

12. 

9, 18, 24, 72, 144. 

T 3 . 

51, 187, 153, 165. 

14 . 

33, 55, 60, 80, 90, 

15 . 

22, 88, 132, 198. 

16 . 

17, 51, 119, 210. 

17 . 

SO, 338, 675, 702, 975. 

18 . 

24, 35 , 52, 60, 91, 108. 

19 , 

315, 156, 126, 108, 91. 

20. 

27, 87, 203, 261, 189 

21. 

126, 145, 87, 210, 585. 

22. 

2, 3 , 4 , 5 , 6, 7 , 8, 9 , 10. 

' 23 a 

2, 4, 6, 8, 10, 12, 14, 16. 

24 . 

15, 16, 18, 20, 24, 25, 27, 30. 

25 . 

24, 35, 52, 60, 91, 108, 126, 

156,315- 


26 . Find the least number which when divided by 12, 18 and 
30, gives the same remainder 9 in each case. 

27. Find the least number which when divided by 128 and 

■ 96 will leave in each case the same remainder 5. 

28 . Find the least number which being increased by 3, will be 
exactly divisible by 24, 36 and 48. 

29 . Find the smallest number of sq. inches which contains an 

■ exact number of sq. feet or of sq. cubits. 

30 . What is the smallest sum of money that can be paid in 
pounds, or in guineas, or in moidores ? 

31 . Five bells toll at intervals of 3, 5, 7, 8 and 10 seconds 
respectively, beginning together ; after what interval of time will 
they again toll together ? 

32 . Three men journey 10, 15 and 18 miles a day respectively ; 
find the least distance which would occupy each of them a com- 
plete number of days. 

33 . Two round pillars are 14 yd. i ft. 9 in. and 18 yd. 2 ft. 3 in. 
respectively in circumference ; find the shortest rope that can be 
'wrapped round each an exact number of times. 
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34. A heap of shot when made up into groups of 28, 32 and'. 
42, leaves always a remainder 5 ; find the least number of shot- 
such heap can contain. 

35. Find the least number which is divisible by all the num- 
bers from I to 20 inclusive. 

36. The circumferences of the wheels of a carriage are 6 ft. 
3 in. and 9 ft. ; what is the least distance in which both the wheels- 
will make an exact number of revolutions ? 


XXII. FRACTIONS. 

101 . When a quantity is composed solely of entire units, its- 
measure is called a wliole ininiTDer or an integer. 

[In sections II — XXI the word has been used in the 

sense of a whole number^ 

When a quantity is composed of one or more equal parts of the- 
imit its measure is called a fractional number or a fraction. 

Example. Two-thirds is a fraction ; for two-thirds of the unit 
indicates a quantity which is composed of two equal parts, three of 
which make up the unit. 


103. The number of equal parts, into which the unit is divided, 
is called the denominator of the fraction ; and the number of 
such parts taken to make up the quantity is called the numer- 
ator of the fraction. The numerator and denominator are called 
terms of the fraction. 

A fraction is represented by writing the numerator above the. 
denominator, with a horizontal line between them. 

Thus, \ represents the fraction of which the numerator is 4, and. 
the denominator is 7. 

Such symbols are called Fraction-symbols or Fractions. 

Note 1. The symbol ^ is read one-half ; ^ is read one-third ; 
§ is read two-thirds ; J is read one-fourth ; j is read threefvurihs ; 
and so on. 

A fraction expressed in the above notation is called a Vulgar 
Fraction. 


Example. of a yard’ indicates a quantity which is composed 
of two equal parts, three of which make up one yard : that is of- 
a yard’ =2 feet. r j , , j 


Note 2. We should get the same result whether we divide a 
-A Other unit) into 3 equal parts and take 2 such parts, 
or divide 2 yards (or twice that other unit) into 3 equal parts and 
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take one of these parts. A fraction may thus be considered to ar- 
press the quotient of the numerator by the denominator. Hence i is 
often read ‘2 divided by 3.* 

EXAMPLES. 59 . 

Write down the value of 


1. 

iofRi. 

2. 


3 . 

id. 

4 . 

of a md. 

6. 

of Si. 

6. 

"Ss of 

7 . 

of a ft. 

8. 

x% of an anna. 

9 . 

if of a yd. 

10. 

of IJ. 

11. 

of Si. 

12. 

2 % ton. 

13 . 

fPxi mile. 

14 . 

§• seer. 

15 . 

TF sq. ft. 

16 . 


17 . 

1 of iSa. 

18 . 

f of Si. 5«. 

19 . 

fs of 3 ft. 3 in. 

20. 

^■s of 

21. 

of I hr. 5 min. 


lOS. If the numerator and denominator of a fraction are each 
multiplied by the same number, the value of the fraction is not 
altered. 


For, consider the fractions § and || ; the first indicates that the 
unit is divided into 3 equal parts and 2 of these parts are taken, 
the second indicates that the unit is divided into 36 equal parts and 
34 of these parts are taken. _ Now, a part in the former case is 
obviously equal to 12 parts in the latter case : consequently 2 parts 
(taken) in the former case =24 parts (taken) in the latter case. 


3 _ 2-1 


and |f- = 


■ 2X12 


Illustration : f of a yard = 2 ft. ; and || of a yard =24 in. =2 ft. 

Corollary. If the numerator and denominator of a fraction are 
each divided by the same number, the value of the fraction is not 
altered. 


104 . A whole number may be expressed as a fraction with any 
given denominator. 

Thus for example, 3 «= f = f = | = \^ = etc. 

105 . A given fraction can be transformed into another fraction 
of which the denominator is any multiple of the given denominator. 

Example. Transform | into a fraction with the denominator 12. 

12=3 X 4 ; hence iV Ans. 

EXAMPLES. 60 . 

1 , Express each of the whole numbers 2, 5, 7, 10 as a fiactiqn 
with denominator 9. 

2 . Change II to fractions having 2, 9, ii, 25 and 35 for their 
denominators. 
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3 . Express 21, 76 and 159 as fractions with denominators 5, g 
and 75 respectively. 

4 . Express f- and | each as a fraction with denominators 12, 
18, 95 and 600. 

5 . Find fractions equal to i, f, I, fV. Sff, having 90 for their 
denominator. 

6. Transform f f and into equivalent fractions whose 
denominators shall be ii, 5 and lo respectively. 

7 . Express ff, |g, and each as a fraction with the 
denominator 6. 


14 ) 6 . A fraction is said to be in its lowest terms v;hen its 
numerator and denominator have no ininoii factor. 


Exa7}ipU I. Reduce to its lowest terms. 

We divide the numerator and denominator by their H. C. F. 
which is 210. 

inus g'4j)^F4'CFiiio 2 * yi 72 S. 

Note. In reducing a fraction to its lowest terms, it is con- 
venient first to remove any factors common to both numerator and 
denominator, that can be found by inspection or by the application 
of the tests of divisibility (Art. 90). 


Exa 7 nple 2, Reduce g-f- to its lowest terms. 

13 

^9 ■ 

Process ; -Ans. 

U 14 

0 

14 

Here, first 78 and 84 are divided by 2, giving quotients 39 and 
42 ; next 39 and 42 are divided by 3, giving quotients 13 and 14 
which are prime to each other ; hence the answer is 

Exa 77 iple 3. Reduce by cancelling to their lowest terms ; 


(i) 


2x15 . 

35x8’ 


(ii) 


3?<_4>LS 

6x20 ‘ 


(.) |x ?5 


^ 5 x$' 

7 4 


28* 


A71S. 


Cu) 


^x jl >^_I 
0 X20 "2* 
2 


An si 


It should be borne in mind that when a factor is ca7iceUedL it is 
reolaced by i and not by o. 
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EXAMPLES. Gl. 


Reduce to loAvest terms : 


L- 

3 

3- 

2 

i 

T2" 

3 

1 a 

So- 

4. 

12 

16 • 

5. 

st- 

6. 

1 2 

ST’ 

7. 

2 1 

FS"" 

8. 

ls 

so- 

9. 

1 0 
tri" 

10. 

u. 

4 0 

11. 

BO" 

12. 

.15* 

sS-" 

13. 

ls 

40* 

14. 

3 .*> 

4 4’ 

15. 

no 

SO' 

16. 

1 S 

5T" 

17. 

2fl 

7g‘* 

18. 

.m 

ttS"* 

19. 

3 6 

ICO" 

20. 

W 5' 


EXAMPLES. G!a. 

Reduce to their lowest terms : 


1 . 

1 2 
lO" 

2. 

16* . 

SC" 

3. 

21 

lar- 

4. 

15" 

5. 

57 

5o- 

6. 

‘6 4 
T5g-" 

7. 

1 71 

TS5- 

8. 

es 

IJT* 

9. 

3 47 

TS'C- 

10. 

r? 0 0 

y y y* 

11. 

S 7 S 

TC(JC- 

12. 

720 

FOl- 

13. 

495 

15 rc" 

14. 

R T' n 

Tg-ST" 

15. 

ryS*V- 

16. 

30fl4 

SOIS- 

17. 

1702 

IS-g-ff" 

18. 

14SS 

5TffC" 

19. 

5 2 .‘i 9 

eCTe'- 

20. 

rm- 

21. 

1201 

l‘64!i- 

22. 

327 6 
lull* 

23. 

5 5 4 4 

C5 55- 

24. 

1 s 3 2 
5576- 

25. 

2 t7C 
5564" 

n26. 

2 7 S S 
SH S" 

27. 

:3a 6 0 

4 4^S' 

28. 

.9 048 
TC54- 

29. 

3 0 4 2 ft 
FCCil" 


31. 

7 0 n 8 

32. 

J*J39S^ 

5u3uC- 

33. 

4 .9 5 1 0 

4 UCOo" 

34. 

7 ; 42S5 
yCu D 5 u" 

35r 

1 3 57 65 

tFSFlC' 


EXAMPLES. Gib. 

Reduce by cancelling to their simplest forms ; 


1. 

3X4 

S;'5" 

2. 

i>q.5 

u3<T^- 

3. 

15x4 

T5xu- 

4. 

f! X 1 0 X 1 5 

3x 0 • 

5. 

Sxl4x24 

iS'xffsx'C. 

6. 

7ji.gxSi^ 

C6 X 51 X 

7. 

Il^lcx4* 

8. 

5x81x77 

55x^5x75" 

9. 

80-30x42 
TCCx 72 Xl(r" 

10. 

17x03x4 

11. 

7 X ft y ^ 0 
54X25X0" 

12. 

J 5x2 1 x32 
36X4^7 • 


lOT. A mixed iitimberh's;^m*posed ofoa whole number and 
a fraction, as 3|. This stands "for 3+f, and is read and 

iwo-fijihs.^ 

A mixed number^m be expressed as a fraction. 


Example.. ' Express ^! as a fraction. 

4.1=4 + | = ^3^+I=¥‘’ 

For, 12 “thirds of the unit and 2 thirds of the unit make (12 + 2) 
-or 14 thirds of the unit. 


Hence the rule : Multiply the whole number by the denomi- 
iiator of the fractional part ; add the result to the numerator of 
'that part for the new numerator, and retain the same denominator. 
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EXAMPLES. 03. 

Express the following mixed numbers as fractions : 


1 . 

^ -1 

03- 

2 . 

7l* 

3. 

9]Pr* 

4. 

CO 

5. 

6 . 

yxin- 

7. 

I 2 .fV 

8 . 

20 ^^* 

9. 

395T* 

10 . 

11 . 

29505* 

12 . 

76 ^. 

13. 

25lf- 

14. 

mm* 

15. 

16. 

- 4.3 
/xoo* 

17. 

^iODG* 

18. 

22 ^ 01 . 

19. 

4O50T* 

20 . 


108. A proper fraction is one, of which the numer; 
less than the denominator, as 

An improper fraction is one, of which the numerator is 
to or greater than the denominator, as 

An improper fraction is either equal to an integer or a 
number. 


Example^ Reduce and to whole or mixed numbers, 

Hence the rule : Divide the numerator by the dcnomii 
the quotient will be the integral part of the mixed numbei 
remainder will be the numerator, and the denominator of the 
fraction the denominator, of the fractional part. 


(i) 

7 ) 21 

3 , rem. o. 

Hence 


6 ) 29 


4 , rem. 5 

Hence 


109. The reeiprocal of a fraction is a fraction formed 
terchanging its terms ; thus the reciprocal of § is i), of 4 (or 


EXAMPLES. 03. 


Express as whole or mixed numbers : 


1 . f. 

2. 

4' 

3. -y., 

«> 

4. 

2 a 

A • 

6 . 

6 . 

7. 

¥• 

ft 7R 

0 . 

9. 

fS* 

10. 

11* fi- 

12. 

50 

T4- 

13. n-- 

14. 


15. 

le. 5 ^ 50 , 

17. 


18. w- 

19. 


20, 

Express the reciprocals of the following fractions 

as wl: 

mzxed numbers : 





21- Tr:%V 

22. 

355* 


24. 

fro- 

25. 

26. fgg 2 . 

27. 


28. A¥i. 

29. 

060. 

30. 


fractions 


9r* 


110 . Two or more given fractions may be reduced to equiva- 
lent fractions having the lowest common denominator. 

Example. Reduce f, and to equivalent fractions having' 
the lowest common denominator. 

The denominators are % 12 and 10 ; their L. C. M. is 180. 

180-9=20, /. 

180-12 = 15, /. 

J‘-8o-t-io=i8, .. 

Hence f, and iVIr and respectively ; and these- 

latter have the lowest common denominator. 


. 75 . 
-TB5 } 
- 54 
-TS-tf* 


EXAMPLES. 64. 

Reduce to equivalent fractions having the least common deno- 
minator : 


and 




K) 

10 . 


fj ?• 


3. 

7. 




and 5%. 

7 0 
S-j I2-' 


4. 

8 . 


i I 

4 7 21 

r55 Iff) 


2 3 1 

rsj 150' 


1. 

i and |. 


2. 

5. 

2 . S. i 

3! t) o’ 


6. 

9. 

1%) 01) 4 0 

• 


12. 

0 V) 1% 00 

• 


15. 

3) 5) 10- 



18, 

h h i) h 

1 


20. 

t} if r> 0 ) 

l^T* 

22, 

2 ) 2^, 15, 

4 

yj 


24. 

2 , 3h 7h 

T0> i' 

28. 

3, 7h 2|-, 

5 

0) 

7 

0* 


13. 3^, 4^, 6^. 

Sij 2, f. 

19. 

21 , 

23. 

25. 

27. 


11 . 

14:. 2, 

17. 3> i'j 4? 

TTi 00J 7T> TT? 

7. '5 II r.'i 31 ilT 
6 0> 13^5 Wi) tffj Iffff' 

tV T0> 5Sj sV» 150' 

4 2 17 1 

05 IT) 00) 40- 

■‘■7) 7) 2) 4) T0> “TJ‘ 


HI. Of two fractions having a common denominator the 
greater is that which has the^iV/?^^^ numerator. 

Thus, of the fractions J^'dhdi^jthe former is obviously greater. 

Of two fractions having, a common numerator the greater is. 
that which has the less denominator. 

Thus, of the fractions | and | the former is greater, 

ISTote. In comparing values of fractions, they must be reduced' 
to equivalent fractions having the L. C. D. or L. C, N. 


examples. 65. 

Which is greater, 

1. -I or f ? 2. ^ or ? 

4. ^ori^? 5 . |orf? 


3. T®iror|§?- 

6. f f or f I ? 
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Find the greatest and the least of the following fractions : 


■7. 

J5 is 24 

I'lJj 2 O'? 5^0 * 

8 . 

h Tff, ¥i’ 

9. 

^0 

.*^0 10 
g’^J 54- 

10. 

2 IS 12 1 

sj T7 j 2- 

IL 

S 5 T 9 

50* 

12 . 

fS) 

^ J X 

5 tij : 


Arrange in order of magnitude: 




13. 

3 n 7 

14. 

7 13 4 

lil, 3?, IIS' 

16. 

3 

n, li- 

16. 

¥, 31, ¥■. 

17. 

21 2C 31 
f ?, 30, 3?* 

18. 

27 

STj 

Ml, it: 

19. 

f, if, 5i f* 

20 . 

fh lii, !• 

2 L 

1, 20 , T; 


ADDITION AND SUBTRACTION OF FRACTIONS. 

112. Addition. — The sum of fractions having a common 
denominator is a fraction whose numerator is the sum of the 
numerators, and whose denominator is the common denominator, 
of the original fractions ( see Art. 107 ). When fractions to be 
added have different denominators, they must be reduced to equi- 
valent fractions having the L. C. D. 


Example i. Add together f and 


Process : 


Exa7nple 2 . Add together | and 
The L. C. M. of 2 , 6 and 9 = 18 . 

Note. ^ The sum should always be expressed in its lowest terms ; 
and if an improper fraction, should be reduced to a mixed number. 


EXAMPLES. G 6 . 


Add together 

1* i, 1, f. 

2 . 

2^4 

7? 7j T- 

3. 

1 c r. 

R, 0 , tr- 

TT, -ft- 

6. 

7 12 S 

T0> ID* 

6. 

51 50 43 
fiOl ao, SO' 

,7 3 1 f> 21 

4' 4 S', 4 S’, 4 S' 

8 . 

n 7 2 7 fi 

TGDj yGa» TDD- 

9. 

.12 is r.i 

C a, oS, v:3- 

10 . hh 

11 . 

§,l. 

12 . 

7 0 

0 , 13' 

13. -ns-, 20 , 

14. 

30, ir, tV 

16. 

21 3 7 

■301 r<r, 13' 

Simplify 

16. i+§+|. 

17. 

15'h're + 150' 

18. 

ifT + 'ft + lfo- 

19. 2^+TV+ire' 

20 . 

T+i+i- 

21 . 

HI+iV 

■ 22 . 

23. 

i+*+-^+ir5- 

24. 


25. ■jx’hfT + o+i- 

26. 

il + ii + O + 'EV 

27. 


•28. Ul + lll+rxI. 

29. 


30. 

iV+ir+io+f?. 



ADDITIOX AND SUBTRACTION OF FRACTIONS. 


n- 


I IS. In adding mixed numbers it is convenient to proceed as. 
in the following example : 

Example. Add together 2i, si and 7f. 

Process: 2i+3j+7f =2 + 3+7+i+;^+f 

“12 + j 

= I2 + &±3|TQ 

= I2 + y§=I2+I.j^5=I3.j'^j. AflS. 

N.B. It is also convenient to reduce improper fractions to mixed’ 
numbers. 


Add 


EXAMPLES. 6y. 


1- 3^+4^- 2. 7H6|. 3. 515+7^. 4. 13H2 

5. 3^+5r+^5iV* 7f4-8j+i4YV- 7- 2i+J+3. 


8. 3I+9I+1T* 

11. 37+ 45 t: + 65V + 1 XT- 

13. 37 \+^?^+¥t'’'- 
15. 2^+3 + I'^+'lf^. 

17. ip^aft+ iP^aQ +iOgQfl. 

19. 10 + 2 }+^-^^+^. 


It\+22^s+||. 10. 7tV + 2+^®-, 

12. 2i+3§-+4|- + i 

1^* 

MiiS.S I 721 I.. 

• ^ir+‘5t> +4- 

16. I + ^3^ + 2^ + 3x\« 

18. f+>Y-+^S. 

20 . 



R. 

a. 

P- 



s. 

d. 

21 , 

7 . 

9 • 

2 ^ 

22 . 

I 

. 9 . 

2 s‘ 


5 ’ 

10 . 



7 

■- 0 . 

5f, 


13 . 

14 . 



j 

. 7 • 

o]f 


2 . 

7 . 

off 


I 

. 0 . 

j-j 


lb. 

oz. 

dr. 


oz. 

dAVt. 

, gr. 

24. 

I 

. 7 

• 7-h 

25. 

J 

. 10 

• 7f 


2 

. 9 

. 3l 


7 

. 0 

. S g- 


3 

. 13 

. 0 ^ 


S 

. 0 

. 0 ^ 

I 


4 

. 3 

• 7^ 


2 

. 7 

• ^ 


yd. ft. in. 

23, 7.1.3® 

3 . 2 , 2$ 

3 . o . 7f 

2.1. 5/3- 

hr. min. sec. 
26. 3 . 20 . 9I 
7 . 22 . 19I 

4.7. 29/5: 

5 . 34 • 34t^ 


114. Subtraction. — The method of subtraction of fractions 
Ss similar to that of addition. 


Example, i* Subtract f- from 
Process: f— f=-x^==f- 


Example. 2. Subtract §• from 
The L. C. M. of 8 and 6=24, 
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EXAMPLES. 68. 

Perform the following subtractions : 

L ft- If. 2. 3. 4. i-h 

9. T°J— A* ta-irV 12. lacf-tHS* 

13. f-f. 14. 15. 16. 

17. l-li. 18. 2§-2j. 19. 7§-7 tV 20. ^-tV 

--2L l-^. 22. l-iV 23. I-T%. 24. l -ig- 

115. The following examples are important. 

Example l. Subtract 3-| from 7^. 

Process: 7t-3l=74§ — 34a=7-3 + fa-fff=*4+4’a=44®c- 
Exaviple 2. Subtract 2f from 4^. 

Process : 4i-2S=4:^-2H=3«-2}§=3-2 + i^f-l-2 

= i+xV— 

Example 3. Subtract from 7. 

Process'. 7 — 1^— 6 + 1 — Atis, 

Example 4. Subtract 3|- from 9, 

Process: 9-3i=6-ir=5 + i - J==5+|=5|. Ans. 

EXAMPLES. 69. 

Perform the following subtractions : 

1. 8^-5^. 2. 9 I- 7 J. 3. 3h-%. 4. sl-l 

6 . I 2 §- 7 J, 6 . 17 :^ 7 7. 8 iJ- 2 /g-. 8 . io^f- 25 ^. 

9. 5 J- 2 i. 10. 7 |- 3 f. IL 8iV-7iV 12. 232 V- 17 ?. 

‘13- 5-1! - 2 ! |. 14. i2^-32-§. 15. 34 ^- 241 . 16. 5o^-40rfV 

17. 39M-28|a. 18. 9/k-2H-. 19. 7^-f. 20. 

21. 3-J. 22. 7-|. 23. 9-^i. 2A 10-^2. 

25. 12-34. 26. I7-4A' 27. l8-4xV 28. 20-9^!. 

Simplify 

•29. 2^+3i-4j. 30. + 

. 3T+4F-Tf' 32. I7i-3j_7j. 

-33. 9T6~^ + 3h 34. i23^-7^-2j. 

•--35. 8-2^ + 7t-3^f. 36. 7-3M-2i+^i. 
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« 

37. 38. 7-|+8-f. 

39. tI~72+9~27. 40. 3i+4i- 

41. Subtract E:2. 131*. 4|^. from £13. ga. bp. 

42. Subtract R7. loa. 5^^. from fiio. 7a. ip. 

43. Subtract Ra. 13a. from R7. 2a. 3^7?. 

44. Subtract ;!^3. 17^. g^d. from ;^I4. 7s. 

45. Subtract 7s. S^d. from ;^io. or. 2xV- 

46. Subtract 7 yd. 2 ft. gf in. from 14 j4. o ft. 3^ in. 

MULTIPLICATION AND DIVISION OF FRACTIONS. 

116. To multiply a fraction by a whole number, we multiply 
•the numerator by that number, leaving the denominator 
■unchanged. 

'Time 2 V'i_2i_2t,2 Z+2+S. G 

inus — Tr+ir+TT— ir — tt ~i7‘ 

Example!, 

Example 2. 23|x5=23X5+|x5 = iis + \o = ii5 + 3j=ii8j. 
Example 3. Multiply by 57. 

Since TVo = i~T^?r) 

57 = 57 “ = 5^ + 1 ~ = 56 + xifa “ 

Example 4. Multiply 99i^5®(> by 7. 

Since 99f¥() = io°“Tffffj 

99-/scrX 7 = 700-xffa=699 + i -Tk=699+^,fff=699:^jp;j. 

EXAMPLES. 70. 

Multiply 

1. % by 7. 2. -I by 8. 3. by ii. 4. f by 9. . 

.5.1^ by 10. 6. H by 15- 7. by 30. 8. ig? by 303- 

9. y-5 by 21. 10. /gr by 36. H- -M' by 51. 12. if by 70. 

13. by no. 14. by I44- 15. M by 570- 16. iV% by 91. 

17. 3s by 4. 18. 64 by 7- 1®- 7r by 9- 20. 8/5 by 12, 

21. 2|f by 12.- 22. SsV by 12. 23. 29^ by ii. 24. gf f by 21. 

25. 3rl by 54. 26. 4\h by 249. 27. 3^^ by 144.28. 27r§[y by 88. 

29. by 29. 30. by 39- 31. by 19. 32. fff by 45- 

33 99tV{) by 9- 34, 91^5 by 39- 35. ggg^^^a by 23. 

36. 99rcf by 32. 37. 9^1/5 by 21. 38. Sig^a by 20. 
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39. ^ s . 7/5^ by 5. 40. 9^. by 9- 

41. R7. 3«- 3 ¥- ty 7- -^2. S8. 30. 4!?^. by 6. 

43. 4 y. o^xd. by ii. • 44. £ 3 . os. yi^d. by 12 . 

IIT. To divide a fraction by a whole number, we multiply 
the denominator by the whole number, leaving the numerator 
unchanged. 

Thus §-r5=ul^=i-r : for, a part of the unit in y- is onc-fiflh- 
of a part in §, and since the same number of parts is taken in both- 
cases, 1^5 is one-fifth of §. 

Example i. 7^-Mo=-\®-Mo=5^Yt;=2^=|. 

Example 2. Divide 37595 by 5. 

Process : 5 ) 3759s 

751, 4s rem. 

Now4§^5=-V-^5=rl ; 3759H5=75 iVs- 

ITote. In the division of integers by integers, the comjjletf^ 
quotients can always be obtained by the aid of fractions. Tlius- 
for example, 32o-r9=^^=35t. 


EXAMPLES. TI. 

Divide 


1. 

•J by 4. 

2. 

5 by 5. 

3 . 

f by 7. 

4 . 

i by 7. 

5 . 

by 12. 

6. 

U by 28. 

7 . 

by 22. 

8. 

TYbby It. 

9 , 

by 5. 

10. 

i\% by 42. 

11. 

iSo by 88. 

12. 

1*21 by 54 - 

13 . 

H by 135 - 

14 . 

by 160. 

15 . 

Ii§by 95 . 

16 . 

by 87. 

17 . 

7 i by 4. 

18 . 

3 l by 9. 

19 . 

3i by 85. 

20. 

4 ;i by n. 

21. 

163 by 15. 

22. 

45 by 57 - 

23 . 

3t by 21. 

24 . 

2= by 40. 

25 . 

213^ by 5. 

26 . 

73& by 6. 

27 . 

7 i 3 ff by 4. 

28 . 

100^.'; by I 

29 . 

333 M by 21. 

30 . 3563V 

by 33 - 

31 . 

999 ,^ by 1 

32 . 

72912 by 19. 

33 . 324S by 15. 

34 . 

39 h by 24. 

35 . 

fiio. 120. 

2^. by 8. 

36 . 

Er 22 . I 3 f 7 . 

3 ip. by 9. 

37 . 

£20. ys. b^d. by 

II. 

38 . 

;^ 99 - I 9 .r- 

ii^M 

by 13. 


Obtain the 

complete quotient in 

the division 

of 


39 . 

720 by 9. 

40 . 

1346 by 7. 

41 . 

1000 by 2 

3. 42 . 1234 L'v 


43 . K29. 70. by E7. 3a. 44 . E2. 140. bp. by 10. 9/. 

45 . ^728. \\s. by £3. ys. 46 . ;^ioo. ys. bid. by 13^. S,i 

47 . S:2o. 80. 3p. by 8. 48 . 613. 12a. 675. by n. 
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49 . E420. 7«. 9/. by 13. 50 . Rioo. la. up. by 16. 

51 . ;^i7. 17s. 7d. by 5. 52 . ^59. 19^. ud. by 15. 

!S8. The definition of multiplication which we :have given in 
Art. _ 29 implies that the multiplier is a whole number, and it is not 
applicable when the multiplier is a fraction. We therefore give 
below the general definition of multiplication. 

Def. To multiply one given number by another is to perform 
upon the number multiplied that operation which is performed 
upon unity to obtain the multiplier. 

Since l is repeated three times to obtain the number 3, to 
multiply a number by 3 is to repeat that number three times. 

Again, since i is divided into 3 equal parts and two of these 
]Darts 'are taken to obtain the number f, to multiply a number by 
I is to divide that number into three equal parts and take two of 
these parts ; that is, to multiply a number by | we have to divide 
the number by 3 and multiply the result by 2. 

Example. Multiply % by f. 

Since f-b7=^7 ; and -517X2=1-^^ ; 

Hence the rule : To multiply one fraction by another, multiply 
the numerators for the numerator of the product, and multiply the 
denominators for its denominator. 

[W. B. This rule holds good for the continued product of three 
or more fractions.] 

Hote. Hence it is clear that f x f == 7 x 


IIJP. A compound fraction is a fraction of a fraction ; as 
nf ^ 

s 5 * 

The compound fraction, | of f, means that we are to divide i 
(regarded as a whole) into' 3 equal parts and take 2 of these parts. 
Hence | of f is equivalent to f x§, z.e., to -|x|. 


Exatnple. Simplify sj of 9|. 

N. B. Before effecting the multiplication, common factors should be 
removed from the numerator and denominator. 


Multiply 

1. I by 


EXAMPLES. 

2. fbyf. 3. f byf, ' 

C. A. 7. 
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4. 

ifby 

6 . fl-by^g. 


6 . 

by |§. 

7. 

by If. 

8 . §|by|i. 


9. 

54 by ■{€■ 

10 . 

3'i by f. 

11 . -i#by 2 |. 


12 . 

f ? by 3^- 

13. 

4fV by 7h 

14. 7 l by 3^. 


15. 

2 tby ItV 

16. 

45 by 3 ts 

17. 2|by3f- 


18. 

3 i‘t by 2 i. 

19. 

5i% by sir. 

20 . 3 i by Ah 


2L 

by Ah 


Simplify 





22 . 

32 of 2 S. 

23. i- of 4 | of 3 J. 


24. 

2h of 3h of 4 ^. 

25. 

1 of ii-x 7 i. 

26. 4^x-5|of4/5- 


27. 

If X21X3|. 

28. 

i of 2-2 X 34 of 9 . 

29. 

35 

of 22 X , 

Ay>7h 

30. 

iofV^of3B 

31. 

JS 

x 52 of 

2 w T 1 

1 i7 ^ 3 C* 

32. 

4 i X 2 } X li of 2h. 

33. 


off of: 

' 1 * 

34. 

•J V ” V V V T -i- 

35. 


of i of J 

of f of g. 

36. 

2 | of 3 i-x ri of a^^jX ij. 37. 

4 

of 9 X 7 i 

rX 4 j 0 f| of 5 , 


120. Examp 'e. Reduce 29 poles to inches. 



Process : 

29 po- 














145 = 29 x 5 . 






I 4 i = 29 ^ 2 , i.c. 

, 29 X|. 




l^Cjh yd. 






47 Si ft. 






12 






5742 in. 





EXAMPLES. "JS. 

Reduce to inches : 

1 . 7 po. 2 . 13 po. 3 . 29 po. 4 . 39 po. 6. 49 po. 

6. 4 fur. 39 po. 5 yd. 7 , lo mi. 5 fur. o po. 3 yd. 

Reduce to sq. inches : 

8. 7 sq. po. 9 . 13 sq. po. 10 . 29 sq. po. U. 39 sq. po. 

12 . 49 sq. po. 13 . 9 ac. 2 ro. 7 po. 14 . i sq. mi. 3 ac. 10 po. 

121 . Division by a fraction is the inverse of multiplication. 

To divide §■ by % is to find that number which being multiplied 
oy § gives I as the product. But fx 4 being multiplied by 5 gives 
I as the product (•/ jX§ = i); therefore i-hii = |x 4 : and hence 
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we have the rule : Multiply the dividend by the reciprocal of the 
-divisor. 

Example 1. Ans, 

Example 2. If f of a number is 4, what is the number ? 

Here the product of the number (required) by f is 4 ; 

/. the number required - 4-^| = r^|~-3^=6|. 


EXAMPLES. 74 . 

Divide 


1. 

1 by f. 

2. 

f by |. 

3. 


byli 

4. 

BG I, V 4 2 

y a oy TT‘ 

6. 

3i hy 2^:. 

6. 

7 l by yV 

7. 

0 0 

'T“ 

by 

8. 

xt by -If 

9. 


10. 

163 by I2i. 

11. 

fl 

by 

12. 

iifxbyial 

13. 

I2| by li. 

14. 

13? by 2Pjf. 

15. 

10 

i by if 

16. 

9 by If. 

17. 

I4r by sf. 

18. 

ii^by 7j. 

19. 

10 

by 7 h 

20. 

• 76 by 28|. 

21. 

I of 4I by 

7^ of 

3l- 

22. 

3l 

x6| by 

ilx 

14. 

■23. 

41 + 7 tV hy 4f ~ 

2|. 

24. 

3l 

of 3i by 7 - 

3 h 


25 . I of a number is 14 ; what is the number ? 

26 . 3? of a number is 2^ ; what is the number ? 

27. Find the number, of which is -f of 

:28. 3I of 4^- of a number is 7 ; find the number. 

29. I of I of a number is 3I of 10 ; what is the number ? 

:30. Which is greater, the quotient of 3| by 6^ or the continued 
product of f , f and f ? 

H. C. F. AND L. C. M. OF FRACTIONS. 

1^2. The definitions which we have given of the H. C. F. and 
L. C. M. of two or more whole numbers will also be applicable 
when the given numbers are fractions, provided that we understand 
by exact division^ that the complete quotients must be integers. 

Rule. To find the H. G F. or the L. G M. of fractions, reduce 
them to their least common denominator ; then find the H. C. F. 
•or the L. C. M. of the new numerators, and write it over the 
‘Common denominator. 

Example i. Find the H. C. F. and L. G M. of f, 2J and 

The given fractions are equivalent to ^ ; 

ithe H. G F. of 12, 40 and 15 = 1, and their L. G M.=I20 ; 

/. the H. C. F. required =1^ ; 

, -and the L. G M. required=^^ff'^=-V = 7i- 
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The following rules will be found practically more convenient. 

(i) The H. C. F. of two or more fractions hi ihcir lowest terms 
is a fraction whose numerator is the H. C. F. of their numerators, 
and whose denominator is the L. C. M. of their denominators. 

(ii) The L. C. M. of two or more fractions in their lowest 
terms is a fraction whose numerator is the L. C, I\I. oi their 
numerators, and whose denominator is the H. C. F. of their 
denominators. 

Example 2. Find the H. C, F. and L. C. M. of 2r and 

The given fractions when reduced to their lowest terms are 
equal to § and 

(i) H. C. F. of numerators = i,land L. C. M. of denominators = 'ifr, 

the H. C. F. required =2^^. 

(ii) L. C. M. of numerators = 8, and H.C. F. of denominators = i ; 

the L. C. M. required = f = 8. 

EXAMPLES. 75. 

Find the H. C. F. and L. C. M. of 


L 

i and 

2. 

and |. 

3 . 

8 

•ir 

and 

J.C 

•: v>* 

4. 

5. 4 8 

3) S! U* 

5. 

o* 0) To* 

6. 

3b 


t'j- 

7. 

U, h 3h 

8. 

h S5, ik- 

9. 

2?;, 

.3^', 

4!;- 

10. 

3 ) 1, io|. 

11. 

w, 4 . 

12. 



{ 

0 ? ^ 0 1* 


13. What is the greatest length which is contained a whole 
number of times exactly in both 7I- feet and 4.]- feet ? 


14, Find the least number which, when divided by each of tlie 
fractions and gives a whole number as quotient in each. case. 

15. Four bells commence tolling together ; they toll at inter- 
vals of I, ij, ji and i| second respectively ; after what interval 
will they toll together again ? 

MIS CELL Al^E OTIS EXAMPLES. 76. 

1. What number must be added to 3^ of 4 that the sum mav 

be<9 ? _ D . 

2. What must we take from 3! to leave 2I ? 

3. From what must 4^ be taken to leave f of f ? 

4. W’hat number multiplied by gives the product j — ~ 1 

5. By what do we divide -f , if the quotient is 8 ? 

6. How many times does i-f J- contain -1 ?. 



iMISCELLANEOUS EXAMPLES 


lOI 


7 - What number do we divide by 7J, if the quotient is 2^ ? 

8. ^ If the divisor be and quotient f of the divisor, what 
s the dividend ? 

8. Find the price of 217 lb. at per lb. 

10 . Find the cost of 325 maunds at E2. ga. 4^1. per maund. 

11 . Find the weight of 125 boxes, each 7-| lb. 

12. K720 is of what amount ? 

13. Find the sum of mone}', | of which is ;!{^3o. 

14 . Which is the greatest, 4 i 4i x Sh 43 - Si or 4-1 4- 3J ? 

15 . What number is that from which if you subtract i — l, and 
to the remainder add i of J, the sum will be | + w ? 

16 . Find the least fraction which being added to | shall make 
■the result an integer. 

17. A gives B I of his money ; B gives C ^ of ivhat he re- 
ceives ; and C gives D ^ of what he receives ; what fraction of A’s 
money does D receive ? 

18 . If I lcs2 ? of my money, what fraction of it have I left ? 

[The fraction = i — f =f*] 

18 jt. I of a post are imbedded in mud, are in the water, and 
•6 ft. are above the surface ; what is the length of the post f 

+ 5 .*• Post=6 ft. ; 

and the length of the post =6 ft.-~^Q = 6x-\‘^ ft, =20 ft.] 

19 . A book contains 25 pages, and a boy has read 15 of them ; 
what fraction of the whole has he yet to read ? 

20 . A sum of money is divided among three persons, A, B and ■ 
r. A receives ^ of it, and B receives f . How much d-oes C get ? 

SI. A man owns of an estate, and sells ^ of his share ; 
•what fraction of the estate does he still own ? 

22 . A merchant owned i§ of a ship, and sold yV of his share ; 
what part of the whole ship had he left ? 

23 . If I give away of my money, and then f of what re- 
»mairii, how much of the whole is left ? 

24 . One-fifth of an estate is left to the eldest son, to the 
:?‘;cond,'and -| of the remainder to the third ; how much was over ? 

25 . At his first game a person loses ^ of his money, at the 
•second of the remainder, at the third ^ of the rest ; what fraction 
.cf his original money has he left ? 

26 . When of f of a loaf of bread has been eaten, how much 
•sf the loaf will be left ? 
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27. After paying f of a bill, E24 is still due ; what was th& 
amount of the bill ? 

28. A person expends 4 of his income in board and lodging, i 
in clothing and ^ in charity, and saves £y, S. What is his income ? 

29. A boy after giving away J of his pocket-money to one- 
companion, and 4 of the remainder to another, has 2j. left. How 
much had he at first ? 

30. A man travelled of his journey by coach, by rail,, 
and walked the remaining 9 miles ; how far did he go ? 

31. One-tenth of a rod is coloured red, one-twentieth orange, 
one-thirtieth yellow, one-fcrtieth green, one-fiftieth blue, one-sixtieth 
indigo, and the remainder which is 302 inches long, violet. Find 
the length of the rod. 

32. Of a certain djmasty ^ of the kings were of the samt 
name, J of another, ^ of another, -jV of a fourth, and there weie 
5 besides. How many kings were there of each name ? 

33. How many whole cakes would be wanted for ico children 
'f each has a third of a cake ? 


34. By w'hat number should be multiplied so as to pro- 
duce the least possible integer ? 

35. Simplify 

^ ^14. SJ. 4 tons 15 cwt. 

36. How often may % be subtracted from 7, so as to leave a 
remainder not less than 3 ? 


37. From a rope 20 ft. long, as many pieces as possible n’-e 
cut off, each 2f ft. long ; what fraction of the latter length will 
be left ? 


38. A cistern has two pipes attached to it, one to supplv and- 
one to draw off. The first can supply | of a gallon, and the scccn>i 
can draw’ off | of a gallon, per minute. If both the pipes are opened 
when the cistern contains 81 gallons, how soon will the cistern Le 
empty ? 

39. The double and fourth part of a number, added together 
give 7^ as the result ; w’hat is the number ? 

40. Find the number, of which the eighth part exceeds the 
tenth part by 7|. 

' 41. What are the nearest integers to I 2 | and 173 ? Give 

reasons for your answer. 


42. A number of mangoes is to be dirided amongst 3 pcrsf-< 
so that one may get of it, another and the third t^’c 
remainder ; what must the number ai least be that this may b- 
done without cutting any of the mangoes ? ^ " 
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XXIIL COMPLEX FRACTIONS. 


I5?3. A simple fraction is one, in which the numerntnr and 
denominator are both whole numbers ; as |. 

A complex fraction is one, in which the numerator oj deno- 
minator or both are not whole numbers ; as 


2 

3 


I. 


3 s 

4§’ 




of2.-i 


•?-r 


Note. yS- is read '3I divided by 4I’, or ‘31 by 4|.’ 

45 


1 * 24 . Complex fractions can always be shnfjlijicd as in the 
following examples : 


Example l. = 


2 T 2 

’3^ 


Example 2. -^r = 7-r2 -=“-^ -1 =- x- = ^i = 2^. 
^ 2 |L 2 I 2 I I 5 5 5 

^ 4|L ^5 3 5 3 1 5 14 70 


Example 

Example 


f + _ t'i'f V, 3 i 

3 iof 2 i“\^xS 6 26 ? 


JV. B. The work within the brackets may be omitted in practice. 


Note. There is another method of simplifying complex frat> 
tions, which is explained by the following example. 

4^ — 34 

Example 5. Simplify 




We multiply the terms of the fraction by 12, the L. C. M. of 
the denominators 2, 3, 4 and 6. 

Thus the fraction = 34 ^^_L 4 . 

9-kio 19 


EXAMPLES. 77. 

Simplify 


1. 

A. 2 . 

5 

13 

8F 

3 

If 

4 ^ 

F 

6. 

H 7 . 


8. 24. 

9 


5^ 


24 t \ 

24 

11. 

i4- 

12. 

3?+^ 

13. 4^. 

S“3 


5. 


10 . 


14. 


3 jll 

3 +r 

lOrW "f 74 

~T+r^ 
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• ^ I^ + 2^ + 3i TO T7. 18. ^-I?. 

TTiT’ 7j-3i ■ 4i 7 17 ’ 


19. ?|+^-d. 20. 


7 0 Jl- 


^ 7 


v»i > I 

14 6 g^ 


Ilfr 




09 2I 51-2^ 03 54 8 216 J2 

236 


24. 


' ' 3 4_ 

rrfTi.' 

1 ‘ -X ^ .f X 


2 ?: 


j2 4^ 

J25. Example. Simplify the continued fraction, 

3 + " — — • 


7 — 


4 + 


5 


Process : 3 + 


=3 + 


6 + £ 
I 


= 3+ 


7- 


7- 


4 + 


6+i 


10 
4 4 

^ 13 


7- 


ii 

31 


= 3 +-^= 3 — • Ans. 
^ 204 '^204 


EXAMPLES. 78. 


Simplify 


1 . 


2 . 


3. 


1 + 


i+i 


4. 2 + 


4 + 


7 . 1 + 


7+1 

T 


2 — 
6. 3 + 

8 . 6 + 


2+i 

I 


.. . 3 

•3+T:n 


6 . 7 + 


4 + 


2-f 

I 


9. 2 J + 


4 + ^ 


2 +- 


6 - 


2 + - 


3 + 


4+^ 


6 + 


6-£ 


2 J- 5 


10 . 


11 . 


12 . 


4-- 


2 + - 


2 - 


2 -- 


2 + 


2 + - 


I - 


3 + ^ 


2 +: 


+^. 


2 - 


2 + 1 
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126. The following examples of simplification are important. 

Exaviple J. =ix|x^=|=2^. 

Example 2. |4-|x|=4x|x|-=TPtf, 

Example 3. =f x|x|=|. 

Example 4 . 2x^-i-§:xf-j-f4-f=f x Jxf xfxf x|=etc. 

In the above examples the operations of division are converted 
nnto those of multiplication by inverting the fractions which are 
•preceded by the sign of division ; since division by a fraction is 
equivalent to multiplication by its reciprocal. 


Note. In simplifying an expression, a must 

be treated as a single number. The difference in meaning be- 
tween of ^ and J-f-^x|- should be noticed. 

of J=|xf xf =6 ; 
but X i=i-xfx^=|. 


examples. 79. 


Simplify 


11. 3? -421 

2^x |-b3i of iJ- 


1. ?-r5H2f. 

4. 2|-b^XIi\. 

7. l|-7-I^X2j-b2f, 

10 . i-bf X^-T-^-^-fxl. 

13. 2i-T-3^X4j. 14. 

16. 2 ^ of |-r- 3 jxij. 

18. 2 | of |-b3^of ij. 

:20. 2|x|^3^xi^. 

22. i|-r- 2 ^ of 3jx ij. 

24. i| X 2 ^ X 3j-bii- of 2 ^ of 3i-x iV 


§"r*2j X 2.^0. 


2. 3. 

5. 2jx|^lf. 6. 2fxi|-r2|. 

8. ix^-f-^xt-r-l-bi 9. 3 Hi|-'^|x|* 


of 61. 


12. 21-7- 3i- of 4ir. 
15. 4|x2|-M|of3^. 
17. 4|of2|-7-i|x3^c 
19. 4f of 2-|-r-i|of3j. 
21. 4f X2|-7-i|x3i 
23. I^-r2iX3j of ij. 


1127. Convention of Signs : — ^When an expression contains 
-all (or some of) the signs +, x, and -r, the mitltipHcaiio7t and 
-divisit 11 are to he worhed before the addition a7id subiraciio7U 

Example, |-I-2X xix|-|=|-bt-^=4-|=3i 

EXAMPLES. 80. 

Simplify 

1. 1 7 of 3 i - of 3|. 2. 2|xf-l-7|x7^^. 3. |-7-i7-|-b3iV 

-4. i7i--3i>^4^ + TV 5. 3i\+4i-^t-i- 6- 2|-l-i| of^j- 1|. 
'7. 5i-l-3^-X4l-7 of l.,V 8. 3^-b4|--fof|. 
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0. 

of 3i-ii+f off. 

10 . 3 ? of 4 ^ 37 - 2 ?- 

IL 

1 of 

12. 3 i+ 4 ^of|+J. 

13 . 

1+1 of 7 + J^ of^. 

14. f+l|X2j-l of i. 

15 . 

|of ii_ 4 ofi-^ + S- 

16 . 7 HHi ofi-§xi^. 

17 . 

1} of 31 +^^ of 3| of 3 j+ 

4 l of §-ifx^4:. 

18 . 

4l + 5f+8-2oJx3^of5'ff4-A of 23. 


THE USE OF BRACKETS. 

128 . When an expression is enc losed in a bracket ( ^ 

or [ ], or placed under a Vinculum , the whole expression 
is affected by the sign that precedes or follows the bracket or 
vinculum. 

Thus, 

2-r(3+4) means that 2 is to be divided by the sum of 3 and 4. 

(2 + 3)x4 means that the sum of 2 and 3 is to be multiplied by 4. 

13 — (3 + 5) means that the sum of 3 and 5 is to be subtracted 
from 13. 

7 -(3 +4 "2) means that the difference between 4 and 2 is tc* 
be added to 3, and the result to be subtracted from 7. 

Hence to simplify an expression like the above, we are to 
perform the operations indicated inside the brackets before per- 
forming operations indicated outside the brackets. 

Ifote. In a product the sign of multiplication is often omitted 
when one or more of the factors are enclosed in brackets. 

Thus, 3(5-4) means 3 x (5 “ 4 ) ; 

(3 + 2)(4 - 2) means (3 -f 2) x (4 - 2). 


129 . A bracket may be removed if it is preceded by the 
sign + : thus 84-(7-S + 2)=8-b7 — 5 + 2. 

A bracket preceded by the sign - may also be removed if the 
sign of every term within the bracket is changed, namely -b to — 
and - to -b ; thus 8-(7 - 5 -b2) = S - 7+ 5 — 2. 


Example. Simplify 7-[|-b { 2J-(iJ-^) } ]. 
The expression 


(i) == 7 -[|-h i ] 

= 7 -[1 + 2^ - l|-b ^3 
= 7-|-2i + i§-J 
■=p.tc 


or (ii) =7-[|+ ^ ) J 

= 7 ~ i-S 
*=elc. 



THE USE OF BRACKETS 


EXAMPLES. 


Simplify 

3“(2 + x^)' 2. 4~(32~1)* 

5- 3-ii\5(3f- 

7« (3"^ ^TV)~3r ■“ 

9- (3+ Il^5)"j"(3T~ / 

11. 6 + {iH(|-^-)K 12. ( 

13. 6-{i-i— (1-^)}. 14. ( 

15. i7i-{8i + IV2i-i|)}. 16. : 

17. 9|-[7HU-(5-2)n. 18. c 

19. 3-^[2 + 3-^{4+5-^(2-i)}]. 20. ( 

21. 5^-[2^-{|-^(i-W)n. 22. ( 

lSi)a. Example. Simplify 


2-(3“iA)of3f 
-ixV). (S“S^sX3f 

3 + ii\4-(3f-ii"4). 

6 — •{ ii+(|-i)}. 
i7i-{8i:-|(2Hii)}. 

9l+[7-|-{4+(5-2)}]. 
(2-1 of i)~{7i~2^). 

6-[4-e{7-(3^^)}].- 


4_. . 11 

f + |°*\ 6 -i 3-3 r^i 6 3-ifr 

. 27-14 ^63 . 4 , „ii 3 

The expression 

_i3-f63^4 ^ ^ 

26 ' %2.+3 i 6 ^ 

7 ^ 

^0 4 0 ^i6 I 16 

=7 . ^_39 
4'^i6 16 

28 + 59-39 

” 16 


=3. Ans. 


EXAMPLES. 8S. 


Simplify 

3^-3^ of if-^ 

^ (3i-2s) of (if-^)* 
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J 3 


li 


«• -^x— 

3 2193 V 4 ^ 10 ' 4 2 * 

7 + , ^ 3 


^1 


S. {(^F+i)x(3-i)Ka+i)+ p of I of K2. 

2 + 


2 +i^ 


7. 


■ 3 i- 2 i 


iof(-i+i) 




g I + 5 ^(I + 5 S) _r 

®- i+ 2 j(i+ 25 )“' 3 *. 


-( 3 +i of 20 ). 

10. 

• 21 

TffS 

0 2 * 

12. 


■JtJof j 

I 

^+ 4 + 3 -’ 


iJ_i 

4 


6 + ' 


13. 




6 + 


V + |xiifof^* 




6 - 4 , 4^ 6 • 

15. -SMjiizii of.^iof 365. 

13- iiTa+ 105-9^0 

T-7 23 of 6^^ of 24^^- — 4-^§- X 5§2 -^30^ D 

8Hx5-iH4i5-7Mx5^l4-i4ir^'^' 

18 tS of ^+^+4 ^3t iK.„a rp- 

4i'^3 

18. .ti + t 4«±L X » of Ji/.4f. 

32 iloff-MoJ ® I3jx5^ 


3 + ^ 

14. — o__ii^. 


16. 


f -^ 7h 

~i 


s+r_i 

5 6 


2 oI§-rio^ SMofsF 


2 L 


_IE£±LL- 

.-iof(jl,+i)’ 



THR USE OF BRACKETS 


{rV i o' 0 


2 

s~ sZT 

> 5 6 


:)( *9 


2 

of / 4 +i of 

S— I 4-S ‘ • hr ^ ir-2j 

8-sx.±::Jl. 25. 

2__L_ _L+3-j.-A ii"r ^3| 

6-i ir 

(i + l + TKF-l)-^f oftof2f. 


— ^ of 24-(I +1) 






28. i^- 4 -a of — 2i2L2- 

2+—^ 


10 + 


.43+|„(5^_i£Li_, 30. S + 

i|ofi+3^ 9 3 i + H3 + ^ 

^ — si 

4- if 


1 ±5 °/J ±.5 of 61 + 3^. 

Sk-(-^ of 2 ir)+^ of 12 

\ I — g- ' 


r 111 

. it/Jk±ii-\’ 

^"■^Ml-^FXTsi 


- I rT I /T 1 X\ * -*- ^ 

■f ~ i~i *r v^' T 4 “ s “ •g^* 


■ n24‘ 


SC' 2| + J— I 


‘'5S2-5'’* 


S-^ 

4 - S 
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XXIV. FRACTIONAL MEASURES. 

nii). Example i. Find the value of | of R7. Sa. 3;?. 

To mt’Itiply the compound quantity by we divide it by 4 
-multiply the quotient by 3, thus : 

R. p- 

4 ) 7 • 8 • 3 
I . 14 . of 

3 , 

R5 . 10 . 7.\ Atts. 

N. B. If we have to multiply by 5f, we multiply first by f ( S.S in 
-the above example) and then under the result set down the product by 
5, and add the two results. If we have to multiply by 65 , i.e., by sr 
we divide by 4, and multiply the quotient by 27, using factors. ^ ' 

ITote 1 . To divide a compound quantity by f, we divide it 
^by 3 and multiply the quotient by 4. 

Example 2. Find the value of of if of Ri. 

if of if of Ei = | off- of = 

R. a- p. 

3 ) 5 • o • o 

Ri . 10 . 8 Ans» 

Exajnple 3. Find the value of jW of £17. 7s. 6rf. + § of £s. 

’A of £ 17 ‘7 • 6 = ■-^S=£i • 8 . Ilf X5= £ 7 . 4.9f; 

^<•<£3 ~£^ - £ s - 6 . S ; 

the value required =;if^ 10 .11.5^. 

-A second form of operation is as follows ; 

of ;^I7 . 7 . 6-fS of 

= £1 . 8 . Ilf X 5 + ^=^^ 

3 

=£7 . 4 - 9 ^ +i;3-6.8 

=£10 . IIS. sid. Ans. 

Wot-e 2. When we have to multiply or divide a compound 
quantity by a fraction, the terms of which are large numbers, it is 
-generally better to adopt the following method. 
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.Example 4. Find the value of J of Sio. -za. 6p. 

Process : of Rio . 2 . 6=|i^ of 1950^. 

«=ii02/j/.=9iiZ. iOiV.=R5. iia. lo/jjiJ Ans. 


EXAMPLES. 83. 


Find the value of 




1. 

5 of S5. 7a. (ip. 

2. 

1 of R2. 

3 . 1 of S3 2a. 

4 . 

! of 1419. 3a. 6p. 

6. 

1 of R3. 4«. 

6. I of 120. 

7 . 

A of .,^92 I 9 -S'. 

8. 

1 of .,^70 4 J- 

9 - Aof;^ 99 - 

10. 

5I of Ri2. ga. Sp. 

11. 


12. R2i-Sii 

13 . 

4j of £2. 1 IS. 7\d. 

14 . 

4h of £g. 

15 . 1-4% of ;^l. 

16 . 

R13. 12a. gp. X3|. 


17 . R13 13a. 6p. X iy%. 

18 . 

£1. 7s. (id.y.11. 


19 . ;^IO. lOJ. 

loy X fl? 

UO. 

R25. \2a. gp.-r-^%\. 


21. ;!^ioo. 3r. 

4 id.-^ 2 ^Q of |. 

22. 

3 f of I cwt 1 qr. i lb. 

23 . 2§ofi28 

yd. 2 ft. 7 in. 

34 . 

■j”j of I hr. I min. l 

sec. 

25 A of 3 bus. 2 pk. i gall. 

.26. 

3i of 3^ of Ri2. ga. 3p. 

27 . ^ of f of i! of R7. 30. 


28. 2^ of 6| of R7. 9<3: 3p.+7i of Ui. Sa. /{p. 

29. ^ of 4^ of ^2. I2J. 6d. — -^x of 6s. 6d. 

SO. £ 7 U + ^ of i5J, + 7J.-7-2+4f of ^3. 3s. 

31 . f'^i3h-3s of 7«--R2 4 «--^ltf + 79 ofS3. 

32. of R2 ga. +4^' of B7. of R9. 40. 

3 3. ^ of f of £1 + § of f of 2s. 6d. + ^ of lo^d. 

34 of I of Ri +f of f of 3a 9/. + §- of 7^. 

.35. of ;!^r +1 of 2 guineas-! of 3r. 9d.+^ of u. 

36. 4 of a guinea + 1 of a crown — | of 3j. 6d. 

37. I of R7. 8<2. 6p.-f of 7a. 7A + ^ of of Sf. 

38. of R8. 9«. + '^ of of R9. oa. 7p. 

7-f 4r /t 

39. (3^4-3^) of /3. 9^- o|^. +(1)*^ of 273.-'^-^^^- of 5^. 

40 Arrange ^ of R7. 1! of S6. iia. and R§ in order of magni- 
tude. 

41 . 7 of li of a sum of money is £7. 7s. 7d, ; find the sum. 
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4 : 2 . What is the sum, of which is ^3. ga. 3/. ? 

43. From f of a certain sum of money when f, of R3. 7^ 
subtracted the remainder is Ri. la. \p. ; find the sum. 


44. Find the value of 




of f- 


— ^ofi|#^?ofS5o. 
■ 10 ^ 65'gx5j 




45. SimpJfy 


20 


of £.1 d-lsij of 


1 + 


ofiS^.+V"’ 


9+^2 


131. To express one quantity as the fraclion of another. 
Example i. Express I 2 a. &,p. as the fraction of Ri. 


The fraction « 


^ i3g. 4A _I3^ 4 o _5 
Ri 16 48 6‘ 


J3?r. 


Ifote 1. E7. i3«- 4A = B=7^^^^= ®^7‘-^ = P*7S- 

Example 2. Express Ra. \a. lop. as the fraclion of R3. 2a. gp 
Ba. la. icp. 406 2 

Example 3. 


The fraction = 


E:3. la. gp. 609 
Express § of R2. '^a. as the fraction of f of RS. gs. 


The fraction 

I of i^8. ga. 


fxi37 


2x35x4 _ 2S0 

'3x137x3 “1233' 


Ifote 2. The above questions may be put in any of the- 
following forms : 

(1) Express Ra as the fraction ofR5. 

(2) Reduce R2 to the fi'action of R5. 

(3) What part is R2 of R5 ? 

(4) What fraction is Ra of R5 ? 

(5) How many times is R5 contained in Ra ? 

(6) What is the measure of Ra when the unit is R5 ? 

(7) Express Ra in terms of Rs as unit. 

Example i,. Reduce f of R54-I of Ra. 3a. to the fraction of 
S>ii. I5^r. 

The fraction - f + f of R2. 3g ._ §x8o + |x 35 
Rii. 150. 191 
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EXAMPLES. 84. 

1. Express S3. 4a. as the fraction of Si. 

2. Express ga. gp. as the fraction of \a. 

3. Express Ss. la. as the fraction of its highest denominatior 

4. Express ts. 6d. as the fraction of its highest denomination 
6. Express loj. (id. in pounds. 

6. Express ys. 4^d. in shillings. 

7. Reduce S7. la. 4/5. to the fraction of Si. 

8 . Reduce £,1. 6s. Sd. to the fraction of £i. 

9. Reduce Za. gp. to the fraction of R3. 10a. Zp. 

10. Reduce 12s. l\d. to the fraction of £1. is. 4d. 

11. What part is S9. la. 4p. of Sio. 6a. 4^.? 

12. What part is 27 lb. 12 oz. 15 dr. of 3 cwt. 3 qr. 21 lb. ? 

13. What part of l md. 38 seers is 7 seers 5 ch. ? 

14. What part of 6 mi. is 2 mi. 441 yd. i ft. ? 

15. What fraction is I 2 j-. io\d. of ;!^io. ? 

16. What fraction is 5 gall. 2 qt. i pt. of 10 gall. 2 qt. i pt. ? 

17. What fraction of a guinea is ys. 6|^, ? 

18. What fraction of a ton is 12 lb. 12 oz. I 

19. How many times is S7. 8a. 4\p. contained in S6. 8a.? 

20. How many times is 3 da. 7 hr. 8 min. contained in 8 da 
7 hr. 3 min. ? 

21. What fraction is 13J. lo^d. of £2. qj. yd. ? 

22. What fraction is 5^ guineas of ;!{Jloi ? 

23. What fraction of 2^ yd. is 2J ft. ? 

24. How many times does 8 lb. 10 oz. 19 dwt. 9 gv. contaii 

1 lb. Troy ? • 

25. Express S20. ya. gp. as the fraction of ya. gp. 

26. Express £20. ys. gd. as the fraction of ys. gd. 

27. Express | of R2. ya. ip. as the fraction of Ry. 

28. Express if of R8 as the fraction of Rio. loa. \op. 

29. Express | of £ 1 . 6^. 2d. as the fraction of £g. ys. 6d. 

30. Reduce f of u. i^d. to the fraction of a crown. 

31. Reduce ^ of 85-. gd. to the fraction of £1. 

32. Reduce of R7. ga. to the fraction of Rq. ya. Zp. 

33. Express f of R2. 3a. as the fraction of i| of Rj, 

C. A. 8' 
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34. Express 3^ of El. ga. as the fraction of of E7. Sa. 

35. Reduce | of of is. jd. to the fraction of ^ of a guinea. 

36. Reduce f of | of Rxo. loa. lop. to the fraction of of E3. 

37. What part of | of 3 md. 19 seers 8 ch. is 18 seers 7 ch. ? 

38# What part of f of 7 cwt. 7 lb. is f of a ston e ? 

39. What fraction of 2| of | of 2 tons is f of 3 cwt. 2 lb. ? 

40. What fraction of a furlong is of jh of l6h yards? 

41. How many times is § of 7 lb. 7 oz. 7 dr. contained in 4 of 
a quarter ? 

42. What fraction of ■x^ of a foot is a pole ? 

43. What fraction is | of a gallon of § of a pint ? 

44. Express f of i hr. 15 min. as the fraction of i day. 

45. Express 5 fathoms as the fraction of of 31 of a pole. 

46. What fraction of ^ of ;i^3o. iS^. 2;V. is (Si -3'}-) of gs 

4a 

iihd. ? 

47. Express R7f— | of R6 as the fraction of Eio. ga. 

48. Reduce fraction of I 2 j. lod. 

49. Reduce R7|- — -i of S7 to the fraction of E5. 

50. Express J of £1 — of 21s. as the fraction of loj. 6d. 

51. Express f of I 2 j. 6d. + ^ of i6j. Gd. as the fraction of £1. 

52. Express of £1. 105. + f of 55-. 4^/. -8-1 of — y of qr. 3|.7. 

4t 

as the fraction of 2s. I^d. 

53. What fraction of f of 27 j-. is ^ of {| of ;:7i — 5 of 5^.} ? 

4w 

MISCELIiAHEOIJS EXAMPLES. S5. 

1. Express the difference between the greatest and least of 

the fractions, and as the fraction of the other. 

2. A clerk commenced work at a salary of E50 a month, 
which was each month increased by i of that of the preceding 
month ; what was his third month’s salary ? 

3. ' A gives away § of R50. He gives ^ of this to B, | of it to 
C, and the remainder to B. How much does each get ? 

4. A sum of money is divided among 3 men. If the first has 
J of it, the second and the third the remainder which is £2. 7s. 
4^d., what is the entire sum divided ? 
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5 . A has Sr 4. ^a. 4^., and has 3| times as much as B ; what 
has B ? 

6. A person owes a guinea to each of 3 creditore ; to one he 
,-pa3^s I of his debt, to another | and to the third ; what sum will 
he be still owing altogether ? 

7 . After taking out of a purse f of its contents, | of the re- 
mainder were found to be 13^. ; what sum did the purse 

-contain at first ? 

8. A post is divided into 3 parts : the first part is | of the 
whole length, the second f of the first, and the third is 3 ft. 6 in; 
■find the length of the post. 

9 . Five brothers join in paying a sum of money ; the eldest 
pays ^ of it, and the others pay the remainder in equal shares, 
and thereby each of them pays R20. ‘]a. less than the eldest 
brother ; what is the sum of money ? 

10 . Find the sum of money that shall be the same part of 
loj. that 2 lb. 3 oz. avoir, is of 3 lb. 2 oz. 

11. What is the sum of money which is the same fraction of 
S2. la. that 7 yd. i ft. is of ii yd. ? 

12. What fraction of Ri. I3<a:. 7/. must be added to --f of 

'(l+l) 4 P' to make the sum equal to Ri ? 

13 . If the American dollar be equal to £-2% what fraction is f 
of a dollar of -f of a guinea ? 

14 . Reduce the difference between i lb. avoir, and i lb. troy 
“to the fraction of of i lb. avoir. 

15 . Reduce the sum of f of £1, f of is. and f of id. to the 
fraction of |- of a guinea. 

16 . A cask contains 35 gall. 2 qt. l pt. of wine ; what part of 
it must be taken out to fill 5 quart bottles ? 

17. Find the greatest sum of money which is contained in 

each of f of R3. 5«. 4 p., | ga. Sp. and f of Sa. gp. a whole 

mumber of times. 

18 . Find the least sum of money that contains each of | of Rr. 
3a. 3 p., f of R2. 8 a. and | of Ry, ga. bp. an integral number of times. 

19 . A sum of money increased by its fifth part amounts to R3. 
15a. ; what is the sum 1 

20 . What part of 5 units is | of a unit ? 

21 . Standard silver is coined at the rate of R2. 6fl. iof/ 5 . per 
•ounce ; find the least integral number of ounces that can be coined 
’■‘into an exact number of rupees. 
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22 . Find the least integral number of pounds avoir, that con~ 
tains an exact number of ounces avoir, and of ounces troy. 

23 . From a rope 30 ft. long, as many pieces as possible are. 
cut off, each ft- long ; what fraction of the whole will be left ? 


XXV. DECIMALS. 


182 . In the ordinary system of notation the value of figure 
decreases ien-fcld at each step of removal from left to right ; thus, 
if a certain figure represents hundreds, the ne.xt figure to the riglu 
will represent tens ; and the next units. If by a natural extension 
of this system of notation we place figures to the right of the units’ 
figure, the figure immediately to the right of it will represent. 
ienihs^ the next figure will represent hundredths^ the next thou- 
sandths, and so on. Thus 


cJ 

4-1 

o 


(n 

C 

o 


w 

c 

I 


c 

o 


O 

G 


in 


C 

C2 

tn 


rt 

to 


c 

u 


4 5 


0 

o 


The number indicated is “twenty-one and two tenths, three: 

I hundredths, four thousandths, five ten-thousandths.” 

But in such a system of notation it is necessary to indicate: 
clearly the position of the units’ figure -, and it has been agreed; 
that the figure to whose right a point ( ' ), called the decimaL 
point, is placed shall be the units’ figure ; and to distinguish this- 
point from the one used as the sign of multiplication, it is placed 
towards the top of the figure. 

Thus 74*256 represents 74 units, 2 tenths, 5 hundredths, and 6. 
thousandths ; and is read “seventy-four decimal, huo, jive, six." 

74*056 represents 74 units, no tenths, 5 hundredths, and 6- 
thousandths ; and is read “seventy-four decimal, zero, five, six.” 

0*205 or *205 represents no units, 2 tenths, no hundredths, and 
5 thousandths ; and is read “decimal, two, zero, five.” 


183 . A number expressed in the above notation is called a 
decimal or a decimal fraction The part to the left of the 
point is called the integral part, and the part to the ri<^ht i':. 
called the decimal part of the given number. ° 
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I?'ote. Such numbers are called decimal fractions because each 
•figure to the right of the decimal point represents a fraction which 
has some power of 10 as its denominator ; thus 2-34 = 2 + 3;»j;4-^^-jj. 

134 . The value of a decimal is not altered by annexing 
'Ciphers to the right of the last figure ; thus, 2’35 = 2 ' 3 50 = 2-3500 ; 
for, these ciphers do not alter the position of any of the other 
figures relatively to the decimal point. 

Note. An integer may be expressed as a decimal by writing 
-ciphers in the decimal part ; thus 12 = 12-00. 

But the value of the of a number decreases ten- 
fold, a hundred-fold , as we place one, two, zeros imme* 

•diately to the right of the decimal point. 

Thus *1 is one-tenth ; 

-01 is one-hundredth ; 

•001 is one-thousandth ; 
and so on. 

135 . It will be observed that a decimal is multiplied by 10, 

100, 1000, by removing the decimal point i, 2, 3, places 

■to the right ; and conversely, a decimal is divided by 10, 100, 1000, 

by removing the point i, 2, 3, places to the left. 

Thus 20-31=2-031x10 

=203-1 -MO. 


EXAMPLES. 86. 

Express as decimals ; 

1 . Three tenths. 2 . Two and one hundredth. 

3. Seven hundredths. 4 . One tenth and four thousandths. 

6. Eight ten-thousandths. 6. Nine millionths. 

7. Twelve and four hundredths and six hundred-thousandths. 

8. One hundredth and three thousandths and five millionths. 

9. One ten-thousandth and one hundred-millionth. 

10 . One hundred and five tenths and two thousandths. 

Multiply and divide each of the following numbers by 10, and 


•by 1000 ; 

11 . 7. 

12 . 

29. 

13 . 

•2. 

14 . 

-02. 

15 . 3-4. 

16 . 

7*03. 

17 , 

I *003. 

18 . 

-007. 

19 . 39 ’2. 

20. 

23 ‘ 4 S' 

21. 

3000. 

22. 

123-2. 


. 23 . Write down the number which is ten-thousand times 'ooooi. 1 
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24. Write down the number which is a millionth part of loooo 

25. How many tenths of an inch are there in 3-5, 7*05 anc 
4 inches respectively ? 

26. How many tens-of-inches are there in 2*5, *6 and 3 inche 
respectively ? 

I3G. To convert a decimal into the equivalent vulgar fraction 

Example. Express 71 and 2-017 as vulgar fractions. 

By the preceding Art., we have, 

(i) 7I=7 I-Moo=tVc ; 

(ii) 2-oi7 = 2oi7^iooo=ygJg ; 

or, 2-017 = 2 + -017 =2 + i7-MOoo=2;i2;Di>=ioTO- 

Hence the rule : Write down the given number suppressing 
the decimal point for the numerator, and for the denominator write 
I followed by as many zeros as there are figures in the decimal part. 

! tlT. To convert a \mlgar fraction having some power of 10 as- 
its denominator, into the equivalent decimal. 

Example. Express ^g, and xoBtj as decimals. 

(i) ^§ = 12+10=1*2. 

(i>) 1*50=12-^100 = *12. 

(iii) x^gtf = l2 + iooo=-oi2. 

Hence the rule : Take the numerator and in it place the decimal 
point after as many figures (counting from the right) as there are 
zeros in the denominator. If the number of figures in the numerator 
be less than the number of zeros in the denominator prefix in the. 
numerator the requisite number of zeros. 

EXAMPLES. 87. 

Express as vulgar fractions in their lowest terms : 


1. 

•4- 

2. 

•83. 

3. 

-04. 

4. 

i‘5- 

5. 

-074. 

6. 

■0125. 

7. 

-0025. 

8. 

•075. 

9. 

2-8S. 

10. 

•725. 

IL 

4-00256. 

12. 

7-225. 

13. 

-625. 

14. 

•0625. 

16. 

I-ii. 

16. 

-0006S75., 

17. 

81-0005. 

18. 

6-4375- 

19. 

5-0096875. 20. 

70-00004. 


Express as 

mixed numbers with the fractional parts in their 

lowest terms : 







21. 

2-5. 

22. 

7-25. 

23. 

8-125. 

24. 

1 7 ;. 
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25 . 

2*025. 

26 . 3*05. 

27 . 

9*0125. 

28 . 

6*0075. 

29 . 

3*0005. 

30 . 7*0675. 

31 . 

12*225. 

32 . 

ii*i. 

53 . 

2*0001. 

34 . 1*2221875. 35 . 

I 0007225. 36 . 

12*08056640625. 

Express the following vulgar fraction; 

3 as decimals : 


37 . 


38 . 

39 . 

120 

iZi'' 

40 . 

240 

TZTiy* 

41 . 

’nfoTT- 

AO 7250 

^“* Tffoocni* 

43 . 

S2?) 

TffnDzy* 

44 . 

ToooTT* 

45 . 

123i5 

lUutny* 

^ 3 * Tiniffif 

47 . 


48 . 

1000 

loijiuny* 

49 . 

125 ten-thousandths. 

60 . 

790 millionths. 



138. _ The operations of addition, subtraction, multiplication 
a^nd division of decimals are performed exactly in the same way as 
in the case of whole numbers. Hence it is an advantage to use 
decimals in preference to vulgar fractions. 

130. Addition of Deeimals- 

Exa 7 nple. Add together ya'soij, 7*06 and 7896. 

We set down the decimals one under another, point under 
point ; thus 

72-305 
7 06 
789 6 

80' 1 546 Ans. 

We then add as in the case of whole numbers, taking care to 
place the decimal point in the sum under the column of points. 

EXAMPLES. 88. 

Add together 

1. 3-12, 12-023, -32, 4-7. 2. 'oi, 30, 7'469' 

3. 39*007, -0008, 3, r3o22. 4. I'S, *025, 79, *005. 

6. 1*23, 2*345, 6*7891, -ooooi. 6. *04, *004, '93, *026. 

7. 407, *089, 2*7012, 3*1398. 8. *0009, 900, 9*909. 

9 . 3*3, 10-70902, '004, *4, *12. 10 . 7, *892, *01, *098. 

11. 700 + 327269 + -00903 + 3*4 + 263*86407. 

12. -I + *00095 + 84*0563 + 7*3 + 325*65432. 

13 . 6*3+617*241 +*oo78 + 37 * 045 + 8 * 6943 +‘oi. 

14 . ’74259 + 346*274 + 300 + lo'ooooi + *207. 

15 . *070 5 + 70 5 + 7*0 5 + 20*00607 + *0 1 + *00043. 

18 . fi 4 o*oo 4 +R 7 * 2 oo 7 +P.*ooooS+B 3 oo*o 3 . 
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17 . LTim- 2 . + £ 39 ' 407 + £'o707S 4- £700. 

18 . 30 min. + ‘0045 min. + 77089 min. + 37685 min. 

19 . 329 ft. + 'oi ft. + 3'i ft. + ‘o37 ft. + '3o8 ft. 

20 . 2‘2 in. + 30’03 in. + '359 in. +7072 in. + S'ooo8 in. 

140. Subtraction of Decimals. 

Example. Subtract 3'587 from i6'29. 

We arrange the numbers as in the case of addition ; thus 

z 6‘29 

3-5^7 

12703 Ans. 

We then subtract as in the case of whole numbers, .supposing a 
zero (or more where necessary) annexed to the right of the 
minuend, and taking care to place the decimal point in the re- 
mainder under the column of points. 


EXAMPLES. 

Subtract 

8». 

1. 

37-039 from 44' 123. 

2. 

7-03S9 from 9-01. 

3 . 

-00078 from I 'I. 

4 . 

100-389 from 300-09234. 

5 . 

37-35 from 100. 

6. 

102 from 306-103. 

7 . 

-000725 from "ooi. 

8. 

-0001234 from ‘012. 

9 . 

•12345 from 7-6789123. 

10. 

3-1705 from 345 ‘ 9 S 73 - 

11. 

7-325 from 8 025. 

12. 

•9375 from 3-0005. 

1.3. 

R I -9999 from R9. 

14 . 

£32-000^1 from /33. 


Find the value of 

15 . 3789 + 7’oo2 — •oo79+’i — I'ooooi. 

16 . 700 — -007 — 7078 — 3' 12345+ 00025. 

17 . IO0--0072-3 9345-I2 — -I. 

18. 2ooo-('079 + 3'57oo 2 — 3'ooi2). 

19 . 1-345 --072 -(3 123 - 30-321)+ 100. 

20 . Is 3'i4i 5926535 more accurately represented by 3-14159 
or by 3-1416 ? 

21. Is 2-718281828 more accurately represented by 2-7182 or 
by 2-7183 ? 

141. Multiplication of Decimals. 

If we take any two decimals, convert them into vulgar fractions 
and multiply these latter together, we find that the numerator of 
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the product is the product of the two given decimals with their 
decimal points suppressed, and that the denominator is i followed 
by as many ciphers as there are decimal places in the two given 
numbers ; and if now the product be reduced back to the equiva- 
lent decimal, it will contain as many decimal places as there are 
ciphers in the denominator. Hence we have the following rule for 
the Multiplication of Decimals : 

Multiply the given numbers as if they were integers, and mark 
■off in the product a number of decimal places equal to the sum cf 
the numbers of decimal places in the two factors. If the number 
•of figures in the product be less than the number of decimal places 
in the two factors, prefix the requisite number of ciphers. 


Example. Multiply I3'32 5 by 3*2 and ‘00046 by 36. 


(i) 13 ’32 5 (ii) 

^ 

26650 

39975_ 

42'64oo =42*64 Ans. 


‘00046 
36 

276 

138 

‘01656 Ans. 


EXAMPLES. 90. 

Multiply 


1. 

32*4 by 2‘3. 

2. 

7*24 by 5. 

3 . 

67*23 by *002. 

4 . 

3o‘o3 by 200. 

5 . 

*032 by *032. 

6. 

•045 by *0072. 

7 . 

8oo‘ooS by ’035. 

8. 

34 12345 by 72. 

9 . 

*0202 by 2020. 

10. 

4030*4 by ‘0075. 

11. 

4-379 by * 37 - 

12. 

*00125 by *25. 

13 . 

10*607 by 402000. 

14 . 

*000625 by 12800. 

15 . 

725 by *0008. 

16 . 

6400 by ‘00125. 

17 . 

5*12 by 42*25. 

18 . 

46*025 by 12*8. 

19 . 

‘0064 by ‘0125. 

20. 

*00846 by *005. 

21. 

*007853 by *00476. 

:22. 

56‘875 by *0144. 

23 . 

*015625 by ’0064. 

24 . 

*0204 by 40*2. 

25 . 

700 by '005. 

26 . 

79*235 by 39*02. 

27 . 

40*25 by 30*04. 

: 28 . 

12*8 by ‘0075. 

29 . 

1*12005 by *12005. 

30 . 

9*006 by 5*40003. 

31 . 

2 ‘ 5 X 2 ‘ 5 X 2 ‘ 5 . 

32 . 

*25 X *25 X *25. 

33 . 

*05 X *08 X *02. 

34 . 

1*2 X 15 X * 12 . 

35 . 

II X I*I X*II. 

36 , 

20X*2X*25. 

37 . 

*0005 X *005 X ’05. 


38 . 7x* 

0 

0 

0 

X 

p 

X 

39 . 

*3 X *03 X *003 X 30. 

40 . 2000 X -0055 X 2*5. 

Find the value of 





41 . 

(6-25)^- Csr- 


42 . (74- 

5 - *007) X *03 5. 

- 43 . 

7*6 — 3*7 X *009. 


44 . (•o 5 )*-b 4 

1*5 X 20. 

- 45 . 

7 -5 X 7 5 - 7 5 X * 07 5 -h (7-5)* - (7-5 - 75 ) X 

•075. 
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142 . Division of Decimals. 

I. When the Divisor is a 7 i Integer : 

Example i. Divide 808-9 by 25. 

Process : 25 ) 808-9 ( 32*356 Aits. 

75 

58 

iSL 

89 

, 75 _ 

140 

J25 

150 

150 

Here we divide as in the case of whole numbers, talcing care to 
place the decimal point in the quotient as soon as the division of 
the integral part is finished. 

If there is a remainder (as in the above case) after division, we 
afiBx a zero to the remainder, and divide. We treat all successive- 
remainders in the same manner, and continue the division until 
the required number of decimal places in the quotient is obtained, 
or until there is no remainder. 

Note. The method of short division may be employed with 
advantage when the divisor does not exceed 20, or when the divisor 
can be expressed as the product of factors each less than 20. 

Example 2. Obtain the quotient to five places of decimals in 
the division of -025 by 7. 

Process : 7 ) -025 

■00357... Atis, 

II. WJmi the Divisor is a decimal: 

Remove the decimal point in both the Divisor and Dividend as 
many places to the right as will make the divisor a whole number ; 
and then divide as in the preceding case. 

Hote. Observe that removing the decimal point in the divisor 
and dividend an equal number of places to the right is equivalent 
to multiplying t'le divisor and dividend by the same number ; and 
that if the divisor and dividend be both multiplied by the same 
number the quotient is not altered. 



DECIMALS 


Example 3. Divide 12*96 by io*S- 
Here we divide 129*6 by loS *. 

108 ) 129*6 (1*2 Am. 

108 

2l6 

216 

Example 4, Divide 34*6 by *08. 

Here we divide 3460* by 8 : 

8 ) 3460* 

432*5 Ans. 

14S. A vulgar fraction may be expressed as a decimal by 
dividing the numerator by the denominator. 

Example. Express f as a decimal. 

Process : 8 ) 5^; 

•625 Ans. 


Note. The following results are useful : 



='25 ; 1=75 5 i=’i25* 




EXAMPLES. 91. 



Divide 




1 , 29*21 by 23. 

2, 34'3 by 25. 

3. 

129*6 by 108. 

4. *03096 by 72, 

5. 457*7 by 230. 

6. 

*06227 by 1300.- 

7. *04009 by 1 520. 

8, 370S by 360. 

9. 

*00281 by 1405. 

10. 8357 by 488. 

11, *001007 by 47500. 

12. 

431*376 by 8170. 

Divide, finding the quotient as far as the fifth decimal place; 

13. 42*5 by 23. 

14. *0269 by 281. 

15. 

197 by 79- 

18. '041326 by loi. 

17. *0079 by 372. 

18. 

312 by 84. 

19. 356'5 by 273. 

20. 6*5 by 342. 

21. 

*0042 by 121. 

Find the quotient, by Short Division, to not more than 6 places- 

of decimals, in the division of 



22. 4*125 by 2. 

23. 3*73 by 8. 

24. 

•034 by 7. 

25. 21*24 by 90. 

26. 134 by 11. 

27. 

36*7 by 16. 

28. *04321 by 80. 

29. 8*567 by 13. 

30. 

•01 by 6. 


Divide 

SI. *3125 by 'oi. 


32. 8*454 by *024. 


33. ‘55^8 by 2*33 
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^324 


34 . 6*33 by 'c?a25. 35 . 

17*28 by *0144. 39 . 4 by *oo 5 

' 37 . *00281 by 1*405. 

38 . 

1*77089 by 4 * 735 - 

• 39 . *00005 by *0000025. 

40 . 

816 by *0004. 

41 . 84-375 by *00375. 

42 . 

2874*465 by *0495. 

• 43 . •830676 by *000231. 

44 , 

33 ‘363 by -00275. 

• 45 . 7 by *0004. 

46 . 

•0007 by *0005. 

-47. 5*625 by -0000075. 

48 . 

•0003738028 by -0476. 

Find the quotient to five places of decimals ; 

• 49 . 3-461 4*027. 

50 . 

•31254-06. 

51 . -24*006. 

52 . 

•0007534-009. 

■53. *0000014*0000431. 

64 . 

*5 4 76 - 9 I 342 - 

- 55 . 40004*000121. 

56 . 

•666666 4-008. 

- 57 . *0074*00073. 

58 . 

4-006544329*265. 


Employ Short Division in finding’ the quotient to not more than 
^ places of decimals : 


59 . 284*08. 

60 . 

3*764*005. 

61 . 

*0-076 4 *003. 

62 . * 01014 * 0016 . 

63 . 

*0000124*13. 

64 . 

2294*007. 

65 . 39-44*007. 

66. 

4-7674*004. 

67 . 

i 375 -h*oi 2 . 

68. *02 41 * 1 . 

69 . 

*0341*4- 

70 . 

3*44*009. 

Simplify 





71 . •°°75X2*i^ 

•0175 

72 . 

i*i 8 ^ 3 'o 4 
*152 2*95' 

73 . 

*oSi X 5*7 
1*71 


Convert into decimals : 


74 . i 75 . j . 76. |. 77 . 78 . §. 

79 . I*. 80 . 33V 81 . 9gt. 82 . 3.^ 83 . 

Express as decimals as far as the fifth decimal place : 

• 84 . 85 . 1. 86. f 87 . tV 88. ,^3. 

89. i|. 90. 9L 82 V 92. icJQ. 93. 


Arrange in order of magnitude, by reducing to decimals 
as the fourth decimal place : 


as far 


94 . 

97 . 


2. 5 r 

liJ ?? $• 

o _ 7 2. 

TO 5 3?) a- 


95 . 

98 . 


' ii 3 ■flr> TT‘ 

7 11 1:5 

2II> 30’ 


96 . 

99 . 


11 21 

ncj) ia* 


n 7 
S) Tj ?• 


Reduce to decimals ; 
100. 4 of '027. 

102. i of 1 x 8 * 36 . 


101. *025 of 4^. 

103 . J of of 2J. 



RECURRING DECIMALS 


I2Sr 


144 . H. C. P. and L. C. M. of Decimals. 

To find the H. C. F. or the L. C. M. of Decimals, affix ciphers 
(where necessary) so that all the given numbers may have the same- 
number of decimal places ; then find the H. C. F. or the L. C. M* 
of them as if they were integers, and mark off in the result as 
many decimal places as there are in each of the numbers. 

Exa 7 }iple. Find the H. C. F. and L. C. M. of 3, 1-2 and -06. 

The given numbers are equivalent to 3‘oo, i’2o and *06. 

The H. C. F. of 300, 120 and 6=6 ; their L. C. M.=6oo. 

The H. C. F. required = *06 j 

and the L. C. M. required =6‘oo=6. 

EXAMPLES. 9 ». 


Find the H. C. F. and L. C. M. of 


1. 

3*7 5 > 7 * 2 S- 

2. 

72'12, *03. 

3 . 

•02, *4, ‘008. 

4 . 

1*2, ’24, 6. 

6 . 

1-6, *04, *005. 

6. 

2 * 4 , *36, 7 * 2 . 

7 . 

•08, ‘002, *0001. 

8. 

3*9, 6'6, 8*22. 

9 . 

•6, '09, I *8. 

10. 

•18, 2'4, 60. 

11. 

20, 2 ‘8, '25. 

12. 

i' 5 > ’ 25 > ' 075 * 


XXVL RECURRING DECIMALS. 

145 . In the process of reduction of vulgar fractions to decimals,, 
it will be found, in some cases, that the division does not terminate 
so that the quotient can be continued without limit. 

Example. Reduce ^ to a decimal. 

55 )iT 

' 3454545 — . 


146 . We can tell beforeh.md whether, in any particular case, . 
the division will terminate or not. 

Let the fraction be in its lowest terms ; then if the prime 
factors of the denominator are each of them either 2 or 5, the- 
division will terminate ; and not otherwise. 

Thus 

(i) will produce a terminating decimal. 

(ii) /j=(^5r3) will produce a non-terminating decimal. 
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EXAMPLES. » 3 , 


State, in each case, whether the equivalent decimal is terminat 
ing or non-terminating : 


1. 


Cl 

1 - 

3. 

7 

U' 

4 . U- 

5 . 

i: u • 

8 . 


7 . 

tlST- 

8 . 

1 2 

TTo- 

0- AV 

10. 

r 01 

"1 51* 

11. 


12. 

-A- 

13 . 

7i. 

14 . 

15 . 

III" 


16 . Write down those numbers between i and 20, which being 
denominators effractions in their lowest terms, will produce non- 
terminating decimals. 


1 ^ 7 . In non -terminating decimals, certain digits must recur 
over and over again. 

Consider the fraction In the process of division the only 
remainders possible are i, 2, 3, 4i 5 ; consequently, after five ste{;s 
at most, we must come to a remainder which has occurred before, 
and therefore from that point we must have a recurrence of the 
remainders, and therefore of the digits in the quotient. 

Example i. §='6666666... 

Example 2. H='3454545- 

Isote. It may be noticed here that division by 3 or 9 gives 
a period (See Art. 148) of one digit : division by 1 1, a period of 
two digits ; division by 7 or 13, a period of six digits. 

148 . Decimals in which certain digits recur are called recur- 
ring decimals. 

Wote. A recurring decimal is also called a periodic, rc- 
■peating or circulating decimal. 

The whole body of digits which recur is called the period. 
Thus, in '6666. ..the period is 6 ; in '3454545. ..the period is 45. 

149 . In writing a recurring decimal we usually stop at the end 
■of the first period and place dots over its first and last digits. 

Thus '666666 is written '6 ; 

■373737 '37 ; 

•345454s •3-i5 ; 

•34576576 *34576. 

A pure recurring decimal is one in which the period com- 
mences immediately after the decimal point ; as, '37. 

A mixed recurring decimal is one in which one 
•figures precede the period ; asj *315, •34576 


or more 



RECURRING DECIMALS 


ITote. It may be noticed that decimals 
^equivalent to fractions with denominator 7 are 
all pure recurring decimals, all of which contain 
the same digits 142857. If these digits be ar- 
ranged in a circle, as in the annexed diagram, we 
may obtain the decimals equivalent respectively 
to Tj 7> 7> Tf f> Ti by beginning in turn with i, 2,4, 
5, 7, 8, and reading off the remaining digits in 
order in the direction of the arrow-heads. 



Thus ^='i42857 ; | = ’2857r4 ; ^='428571 ; and so on. 


EXAMPLES. 94 . 


Express each of the following as a recurring decimal’ 


1. 


2. 

2 

S’- 

3. 

7- 

4. 

7 

tf- 

5. 

13 

11- 

6. 

20 

13- 

7. 

rr 

Tr- 

8, 

T - 

^ 111- 

9. 

0 

IS’- 

10. 

•) 

JT2- 

11 

2.50 

■•21'- 

12. 

52- 

13. 

20000 

o2‘Jl'- 

14. 

5 

2J' 

15. 

W- 

16. 

J302 

27 • 

17. 

sf- 

18. 

IOjV 

19. 

7rV 

20. 

97®f- 

21. 

500 

22. 


23. 

4M- 

24. 

5542 

102o- 

25. 

SJa- 


21. |gS. 22. 23. 4f§-. 24. 25. 5 ^^. 

26. 2 - 7 - 3 . 27. 46-T-7. 28. 39 -r- 22 . 29. 8-7-63. 30. 44-r9‘ 

31. 32. 5V , 33, 34 . 

^ 6 . 8 ^. 37. 3i¥b- 38. 39. fg. 40. 5 %. 


■41. 

1 - 2 - 7 - -ii. 

42. 

I-Mo-oi. 

43. 

' 3 -i-'i 3 - 

44. 

-o^‘ 

•46. 

•03 

46. 

■3 

2 + 7^. 

47. 

7 -h“. 

48. 

I -f ; — • 

-0011" 


II 


2 3 


07 

49. 

3 + ^- 

50. 

4 i- 

*007' 

51. 

37 

4 i' 

52. 

.-004 

TF 


150 , In a given recurring decimal, the period may be sup- 
.pcsed to begin at any point after the first repeating figure. 

Tnus *327 2727.- = '327 = ’3272 - -32727 = etc. 

Again, the number of figures in the period of a recurring 
decinial may be dcubkd, /reb/ed,... without altering the value of 
'the decimal. 

Thus -327 =-32727 =-3272727= etc. 

151 . Recurring decimals are said to be similar when they 
4have the same number of non-recurring figures, and also the same 



128 


ARITHMETIC 


number of recurring figures. Thus '3 and ’5 are similar recurring 
decimals ; *327 and 2’456 are similar. 

152. Two or more given recurring decimals can always be 
made similar. 

Take the recurring decimals 2*3, '245 and ’25768. 

Now the highest number of non-recuiring decimal places in any 
of these numbers is 2 ; and the numbers of figures in the periods 
respectively are i, 2, 3, the L. C. M. of which is 6. Therefore the 
given recurring decimals may be made similar by extending each 
of them to eight places of decimals, the first two places being non- 
recurring and the last six places being recurring. 

Thus 2’3 = 2-33 *133333 ; 

•245 = •24545454 ; 

•25768 = ’25768768. 

EXAMPLES. 95 . 

In each of the following recurring decimals begin the period at 
the fourth decimal place : 

1 . '234t 2 . ’3476. 3 . ’67. 4 . ’234*5. 

6. ’00123. 6. '1234^ 7 . ’1234. 8. ’123456. 

9 . Extend *34, ’24 and ’2678 so that they may have the same 

number of figures in the period. 

10 . Extend ’102, -1234 and ’3765 so that they may have the 
same number of recurring figures. 

Make the following sets of recurring decimals similar ; 


11. 

•23, 

• 78 - 

12. 

* 345 , 

•76, -72. 

13 . 

•307, 

•76. 

14 . 

•076, 

’7, ’006123. 

15 . 

•238, 

’1234, ’023, 

16 . 

•3, -7 

'7236. 

17 . 

’ 7 , - 124 , ’24723. 

18 . 

3-4, 

■ 268 , '123. 

19 . 

3-402, 

•7823, ’31. 

20. 

•423, 

’72, ’1203. 


15 S. To express a recurring decimal as a vulgar fraction. 

Example • 5 =' 55 S 55 ... 

Now, 10 times ’5 = 5-5555... 

and * 5 = * 5555 .- 

Subtracting, primes ’5 = 5; 

• -r— 5 

•• 5 — 
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Example 7 ., ' 2 S 4 "s = '^ 34 S 4 S 4 S— 

Now, 1 0000 times *234§=2345'4545... 
and 100 times '2345= 23'4545... 
Subtracting, 9900 times '2345=2345 —23; 

• — S345-a3 

Example^. 3'62 = 3*622222... 

Now, 100 times 3*62 = 362*2222... 

and 10 times 3*62=36*2222... 

Subtracting, 90 times 3*62=362 — 36 ; 

. — 362-36 

• • O — • 


154 . Hence we deduce the following rule for reducing a 
recurring decimal to a vulgar fraction : 

For the numerator take the integral number formed by all the 
figures up to the end of the first period, subtracting the integral 
number formed by the figures (if any) that precede the first period j 
for the denominator take the number formed by as many nines as 
there are figures in the period, followed by as many ciphers as 
there are figures between the decimal point and the first period. 

Example i. Find the vulgar fraction equivalent to *3. 

Process: 

Example 2. Reduce *45 to vulgar fraction. 

Process ; " 45 ’=^o-=fo' 

Example 3. Express *0476 as a vulgar fraction. 

Process : ’0*476 Ans. 

Example 4. Express '00271 as a vulgar fraction. 

Process: *00271 Ans. 

Example 5. Express 2*37 as an improper fraction. 

Process : 2 * 3 H^ 5 -^-=%V-=-W-- ^ns. 

Example 6. Express 2*37 as a mixed number. 

Process: 2*3H2 + *37=2 + ’^&^=24- J^=2i|. Ans. 

ITote. It follows from the rule that *9=1=1 ; similarly 
♦o9=*l and *oo9=*oi ; and therefore 2*9=3, 2*39=2*4, 2*3459 
=2*346 ; etc. Also *59 = 1 , ' 999 =i, ■299=*3 ,• etc. 

Therefore when the recurring part contains the figure 9 only, 
the recurring part should be omitted and the preceding figure, 
increased by unity. 


C. A. 9 
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EXAMPLES. 06. 


Express as 

vulgar fractions 

in their lowest terms : 

1 . * 6 . 

2 . -ii 

3. ‘142857. 

4. ‘769230. 

5 . -27. 

6. *272. 

7 . ‘378- 

8. ‘032. 

9 . '00785. 

10. ‘00823. 

11. ‘001054. 

12. ‘oSi. 

13 . 3 - 01 3 - 

14 . 3 ' 432 . 

15 . 7 ‘02 8. 

16 . 31-007. 

17 . •5925. 

18 . -05. 

19 . 2-619047. 

20. 10-2567. 

21. -00123. 

22. -01136. 

23 . ‘00-29. 

24 . -38148- 

25 . '0067 > 

26 . '024. 

27 . ■ 6378 - 

28 . ‘2273. 

29 . •00625. 

30 . ‘loooi. 

31 . 3 ‘o^o 7 . 

32 . 

Reduce to improper fractions in their lowest terms : 

33 . yL 

34 . 7‘i8. 

35 . I ‘31. 

33 . 2-76. 

07 . I '07 2. 

38 . 3*03 6. 

39 . 10-275. 

40 . 4 ‘ooS 5 . 

41 . 7’i2 3o. 

42 . 7’6:3i. 

43 . 20-45 ’00. 

44 . 14-01*31. 

45 . io‘02 27 . 

40 . 13-94:30759.47. 11-001200 

. 48 . ioo‘ooioo, 


I -i -2 

-4 •: ‘6 ‘7 

‘8 

49 . Prove that - = — 




9 I 2 

34567 

b 

50 . Prove that = 

‘j 8 _‘i 7 ^‘j 5 _- 45 _ 



II I 

2345 

6 

r--, T, 1 I ’^ 7^9 

51 . Prove that — = ' ^ 

23 *<53845 ••’3'3769 •;o769 3 


13 I 

2 3 

4 

52 . Prove that 



I 2 

3 4 5 


Express as non-recurring decimals : 


■53. -09. 

54 . -3579. 

55 . 1-69. 50 . '0009. 

57 . *299. 

58 . 3-99. 

69 . 3-9};. 60 . 9‘999. 


155. Addition and Subtraction of Eccurring Deci- 
mals. 

Rule for Addition \ Make the decimals ; add in the 

usual way and increase the last figure in the result by the fi^re 
(if any) carried from the first (to the left) column of the period ; 
then the sum will be a recurring decimal similar to the summands. 

Subtraction is effected in exactly the same way, the only differ- 
ence being that the last figure in the result in this case is dimi- 
nished (and not increased) by the figure carried. 



recurring decimals. 


JExainpie i. 
Process : 


-Exaviple 2. 
■Process ; 


- Example 3, 
Process ; 


Add together 2-3^5, ‘Siys-and 4'3i. 
2'375 =2-37 575757 
•8173= *81 731731 

4-31 = 4-31 

7 ’SO 307488 


7 ' 5 o 307489 Arts . 
Add together 7*634 and *852. 

7*634 =7*63 44 

•852 = *85 25 

8 '48 69 Ans ^ 

Add together 768, *07 and 1*03. 

•768= 76 8 
•07 = -07 7 
I -03 =ro3_J 
1*87 8 

I 

1*87 9 = I *88 Ar , i . 


■ Example 4. Subtract *78372 from 4-on. 

Process : 4 07 1 =4*07 iyiyiy 

78372 = J7_8_2723^ 

3-28 799345 

I 

5 ’28 7*99344 Am . 

Example 5. Subtract *862 from 6 *74 5, 

Process : 6745=6*74 §§ 

•862= *86 26 

5*88 29 Am , 


EXAMPLES. 97 . 
Perform the operations indicated below. 


1. 

374+ *02. 

2. 

■789+ ’003. 

3 . 

1*04 + 2*03 + 8*017. 

4 . 

3*072+3*4 + *01*23. 

6 . 

3*45 + *6+ 712. 

6. 

’031 2 + *0231 +*975. 

7 . 

2*85 +*034 +*0014. 

8. 

8*31 + *6+ *002. 

0. 

10*01 + *0005 + *3. 

10 . 

7*392+ * 37 + *232. 
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u. 

•007 + ‘082 +*0123. 

12, 

13 . 

I *30103 + 9*7 + 8*0934. 

M. 

15 , 

1*3 + *023 + *1234+9*7. 

16 . 

17 . 

7-312347^ + 1-6876523. 

18 . 

19 . 

72 + 3 -oi 23 + *ooi 234 . 

20. 


I’I23 + 37^ + '457^* 
*003 +*003 + '603. 

•oo 4 + -37 + '234 + i’i*' 

74 + 3-(X)i + 2'i234. 

i '34563 + 2 - 6543 - 


2 L 3-1347 + 7 ‘o 32 + ‘oH 1 * 345 + ‘ 0079 - 

22, I -376 + *23702 + •0001 + *6+ *37. 

23 . 4-0345 +7*234 + 81 + -04567 + *03+ *12. 


24. 

3*76 -*0072. 

25. 

4*1302 — 1*052. 

26, 

*4325- *03764: 

27. 

* 9 • • 

2 -*76 -*32 1. 

28, 

3*46 -*07234, 

29. 

3*4768- I 004. 

30. 

7 -- 23476 . 

31. 

*9 — *0089. 

32. 

9 * 468 - 3 - 123 . 

33. 

2*4679- *00345. 

34. 

I — 'i 02 — *46. 

36. 

3*8972 - *0034. 

36. 

•7284- *0123. 

37. 

3*76- *12345. 

38. 

*12345 -*00037.. 

38. 

789*0738 - 18*00032 56- 


40. 

30- *37698034. 


156. Multiplication and Division of Becurring Deci- 
mals. 


Rule, Reduce the decimals to vulgar fractions ; find the product 
or quotient as a vulgar fraction and reduce it back to the equi- 
valent decimal, Bui in the case of division, if the dividend and 
divisor are both recurring decimals, it ivill be generally convenient 
io make them similar before reducing to vulgar fractions. 


Example l. 


Example 2. 


Example 3 . 


Multiply *09 by 7*3. 

Divide *6 by '75. 

•6-^-75=K:ftfi7=§X3=t=-8- 
Divide *732 by *027. 

•732-^-o27 = *7323+'027H^c8 
=¥^=¥r'’- 26 * 36 . 


= 'h. A ns. 
Ans. 


• ^ rr . 
Ans. 


EXAMPLES. 98. 

Find the value of 


L 

*03 X *06. 

2. 

0 * * 

4*8 X *24. 

3. 

*27 X 4*90. 

4. 

•12 X 1*3. 

6 . 

2*4 X * 04 . 

6. 

7 * 6 x 6 * 7 . 

7. 

•3+ -6. 

8. 

'34 +*0032. 

9. 

8*02 + *0034. 

10. 

* 3456 + -227^. 

11. 

3*92+1*403. 

12. 

*i 42857 + *i§, 

13. 

'o 8 i+* 346 . 

14. 

*0234 +*28. 

15. 

•3123 + *0045. 
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1S7. Complex Fractious involving Decimals. 

-Example. Simplify + 

•SX'i *08 

•3 of f , -3 g _i X f X g g 0 g| 0Q 

*5 X •! '08 i ^ ^ ^ i I I § 

==5 + 4 = 9 . Ans. 


EXAMPLES. 99. 

Simplify, giving each answer in decimals, 

'0075 + 2*1 ^ 4-255 +*0064 « -oo'^x-os 

i, — — — — — • o» ' — • 


•0175 ‘00032 

6 - 27 x 0-5 . a of i^ ct) x (-75 of 21 - 3 ) 

(Jof|)x 8 - 36 * r|off)+r 4 


•0022 


4' 2-3*i4 i‘3of4 ^ 

1-3 + 2-102 ‘37 of S’Si* 

'12 of (-0104 - - 002 ) + -36 X -002 

•12X-T2 

sm oi of 

2'i6 -125 1*5 3-42. 


i-83+2'04II^ + -^-3$ 

1 - 0025 + *0625 - ^tV 


8. i37-i- 


3.7037 


’3Zl x-e 

>0 J 


10 F ofif + ^X2-3 

3-Ct-l-TO)^2’3S’ 


•I X'l X-I+ OI X'OI X'OI ’044 X 2 I . 3-076923 

• 3 X- 2 X -2 + - 02 X- 02 X- 02 ' ’ *000035 * 2*3 X C*^ * 

1-36 11 * 3 + 2*629 J 


* 175 - ii 6 of 
_ 3 2 

•083 of ^ + -5 5 


• 076923 ^ 999 ..‘ 001 X 3 
037 '027 III -009 


O-'^ 14-02^ T . • . m f 30 

^ X— = X I — x*3 X 1 * 741 + * 006 x—=^ — 

3-3 ’9 ^9 . 4207 


116 . 
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XXVII. DECIMAL MEASURES. 

158 . Example Reduce R3‘4 to pies. 

Process : ^3 ’4 

x6 

54-4a. 

12 

A ns. 

Example 3, Find the value of 4*1 35 of £i. 

Process : ;C 4 ‘I 3 S \ The £4 is not reduced to shillings. 

^20 1 

j, 2700 ; The 2s. is not reduced to pence. 

— 

d. 8 4 J 

4*135 of £i -£4. 2r. 8*4^f. 

Example 3. How many rupees, annas and pies are there 1127 
•522 of Us ? 

Process : ’522 

5 , 

R2-&I0 

16 

a. 976 
12 

p. 9-12 

.V '522 of R5=R2, 9-^. 9-12/. 

' Example 4. Find ilie value of *25 of ^9. ’js. 6/i 
Process ; £<^. ys, 6ii.—22ioci. 

■25 

2250 

125 

50 

50 

12 ) 3.62-5 0/. 

20 ) 4 6J. iQ-sd. 

£2. 6s. ic'stl. 

j '25 of £^. ys. 6tl —£2. ts. lold. 

Example 5. Find the value of ‘23 of Rro. 5a. 

Process : *23 of Rio. 5a.=3^t» of Sio. 5«.=etCi. 
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EXAMPLES. 100 . 

Reduce 


1. R7*i5topies. 

2. 

■^234375 of Ri to pies. 

3 . £'134375 10 pence. 

4 . 

*00375 of ;,^i to farthings. 

6. *03125 of R5 to pies. 

6 . 

•045 of £7 to farthings. 

7. R8*23 to pies. 

8. 

•07 of ^5 to pence. 

9 . *895 cwt. to ounces. 

10. 

3’985 poles to inches. 


Express as compound quantities : 



11. 

^7-32 5. 

12. 

£3 35- 

13 . 

R2*02, 

14 . 

2*575 of iSa. 

15 . 

3*45 of i6j. 

16 . 

*06 of Ri3*S. 

17. 

3*725 of H9'2. 

18 . 

*032 of 12 yd. 

19 . 

*234 ton. 

Find the value of 





20. 

625 of R I. 4a. 4p. 

21. 

•725 of R9 6fl. 

22. 

R9. 2 a. X 1*35, 

23 . 

*6 of R7. (ja. \op. 

24 . 

3-9 of Ri I. 9a. 

25 . 

*079 of R35*S. 

26 , 

’256 of ^3. 4J. 9-^. 

27 . 

*1875 of gs. 4hd. 

28 . 

*0625 of 3*6 j. 

29 . 

R3, 3a. 8/. X 785. 

30 . 

£6x*78i25. 

31 . 

3s. 6\d. X *45. 

32 . 

3md. 7 seers 9 ch. 

X 3*24. 

, 33. 2 tons 3 cwt. 2 qr, 8 lb. x *65. 

34 . 

3 po. 2 yd. in. X 

•725. 

35 . I da. 3 hr. 

3 min. 7 sec. x ’825. 

36 . 

3*4 of R2. 4a. 

37 . 

*63 of 3^. 61 d. 

38 . 

R7. 9a.+*o^ 

39 . 

R3. 4a. 9/'.-r*422. 

40 . 

£7. 8s. 2^if.+*04+ 



41 . 

11*1375 of R6. 8a.- 

-•56 of R7. 8a. 



42 . 

*83 of R2. 8a. + *6 of R4. 

iia. + 2*o5 of R5. 



43 . 

•375 of R9 + *8i of 

loa.— 

*6 of 6p. 



44 . 

*016 of R260. 2a. 6/i. + ’35 

f of Rr3. 14a + 1*0 

0033 

of R7. r4a. 3 p. 

45. 

*03125 of R2 + *72C 

> of R3 

i 5 + ’ 729 ofR 3 l- 



46 , 

;!^‘63437S + ‘02 5 of 

2 SS.+ 

•325 of 30s. 



47. 

8*71875 of 8af. + ri 

146S75 

of 6s. 8^. -*o 525 of I guinea. 

48 . 

6*83 of ^3-8677083 

1 + 5*8 of ;^ 2 * 4 11 4583 - 4*375 of 

£^'3- 

J 

Arrange in order of 

magnil 

tude : 



49 . 

-Ji of R3. 9 ^-» ’02 5 

of Rioo. loa,, *32 of R5. 

8a. 


50 . 

•0034 of /i, *256 of is., 3ffOf id. 



61 . 

What is the sum, * 

75 of which is R3. ga. 2p. 

? 


52 . 

1 of *72 of a sum of money is 3r. 6 d. ; whal 

t is *03 of the sum ? 

63 . 

*625 of /i43- 12J.+-625 of £71: 16s. 

Sm.pl.fy ■ 
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54 . Simplify -436 of ^ of of of £1. 17s. 6d. 

735 

55. Multiply -892 of g:i6. 5a. by 4*678. 

56 . Find the value of *857142 of 2*0625 tons + *57i428 of 
3*375 cwt + *714285 of 1*25 qr. + *2857i4 of 10*5 lb. 

57 . Find the value of *09 of 1*5 md. + *27 of 2*25 md.+Sj of 
7*75 md. + *45 of *7 md. 

58 . Find the greatest sum of money which is contained in each 
of *25 of 5 j. (id. and *05 of £i a whole number of times. 


159 . The following examples illustrate the converse operation ; 
Example i. Reduce 1000 pies to rupees. 

ioooyJ.=B:— ^^^=®A^=E:5’2 o83. Ans. 

Example 2. Reduce £x. Zs- (>d. to the decimal of 

£1. Ss. bd.=£i.&fl.d.—£i—~ — ^£i ~~£'^"^ 7 ':> ; 

^ 12x20 40 ^ 


Example 3. 
The decimal 


the decimal = 1*17 5. 

Express *3 of Ri. 3a. (,p. as the decimal of4fl. \op. 
_ *3 of Rl . 3 . 6 3 x 234 _ 234 39 

4a. \op. 58 3x58 29 ^3440... 


EXAMPLES. iOI. 

Reduce 

L 3333 pies to rupees. 2 . 84467. to pounds. 

3 . 10000 lb. to tons. 4, 90000 in. to miles, 

5 . 66666 sec. to days. 6. 39 guineas to pounds. 

_ Express each of the following as a decimal of its highest deno- 
mination. 


7 . 7a. 9 /. 8. R3. xoa. 3/. 

10. Zs. 6d. 11. £ 1 . 3 j. SfiT. 

13 . I md. 15 seers. 14 . 3 cwt. qr. 

16 . 7 da. 5I hr. 17 . i ac. 20 yd. 3 ft. 


9 . 

12 . 

15 . 

18 . 


R5. 5 fl. sp. 
£7- 6j. 44^. 
5 po. 4 yd. 
7“ . 2' . 20" 


In the following examples, reduce the first of the two mven 
quantities to the decimal of the second. ® 

19 . R3. 4 «. 9 A ; Rs. 20. £7. los. ^Id . ; £10. 
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‘21. ga. ; 11(2. "^p. 22. E7. ga. lop. ; E12. 4a. 4p. 

'23. 7s. 6d . ; 15^. ‘jd. 24 . £z. iol g\d . ; £6. 2j. 4^d. 

25 . f of Sj. 6d. ; £1. 26 . ^ of E3. ga. 4p. ; E3. 

: 27 . '375 of Eio. 10a. lop. ; S3. 13^?. 37J. 

:2S. ga. 8p. ; -38 of S3. 4a. 29 . *35 of £7. 3l 4-W. ; *0*5 of ^3. 

..-30. -ooj of £1. ; 7 of gs. 4\d. 31 . ’25 of 30:. 4p. ; '06 of S3. 

32 . 2|§ of £^. bs. S^d. ; ;^i8. \7s. lo^d. 

33 . _ Express | of i2^. 6d.-\-'6-z^ of 7s. 6d.-’^ol of i6j. (id. as 
-the decimal of £1. 

34 . Reduce of S‘o5 + Y5of 4(2.+-f of Si to the decimal of Sf 5. 

36 . Express -428571 of ;^i-o5 + '38 of 1-5^. as the decimal of 
£a-^. 2s. 6d. 

36 . Reduce *246 of gs. sd.-h '2^9 cf£i. ^s. + 'ol of £3. 7s. 6d. 
to the decimal of ‘03 of £go. 

37 . Reduce -062435 of £ioo-h7‘437S of ios.-hi‘356 of 7s. 6d. 
+ 3-784 of 2\d. to the decimal of £2g. los. 7^d. 

38 . What decimal of S3, ga. must be added to -07^ of sa. 6p. 
■'to make the sum equal to i anna ? 

39 . What decimal of £6. los. must be taken from f- of £g that 
"the remainder may be £6. 10s. ? 

40 . Express ;!^.874. 13^'. 4S'. X375 as the decimal of ;^ioooo. 

MISCSLLAIirBOXrS EXAMPLES. 102. 

1 . Give the local value of each of the significant digits in 
*02073. 

2 . Express the difference between 2-76 and 2-76, (i) by a cir- 
' culating decimal, and (ii) by a vulgar fraction. 

3 . Express K3^ + 2 f- 4 ) as a decimal, and -6 + of -025 + 3-06 
.as a vulgar fraction. 

4 . Reduce 5®- of 2-35 + 1000 to a decimal. 

5 . Find the least number which must be subtracted from the 
-(Sum of 2-36 and 3-002 that the remainder may be an integer. 

6. Find the price of 321 yards of cloth at 11-25 annas per yard. 

7 . Find the total -weight of 324 bags, each 13-75 

8. By what decimal do we divide 3|, if the quotient is 7-5 ? 

9 . S720 is -08 of what amount ? 

10. If the divisor be 2-36 and the quotient -125 of the divisor, 
-what must the dividend be ? 
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11 . Divide 64’og by 49’3, and arrange the divisor, dividend and : 
quotient in order of magnitude. 

12 . If the diameter of a pice be i;o25 inches, how many must 
be placed in contact along a straight line to extend from Calcutta, 
to Hugly, a distance of 24'6 miles ? 

13 . How often will a wheel, 275 yards in circumference, turn 
in a distance of I2‘5 miles ? 


14 . A vessel holds 3‘256 gallons ; how many times can it be 
filled from a cask of 96 gallons ? Will there be any remainder.? 

15 . How many times can you subtract 3‘oi from 65‘23, and 
what is the remainder ? 


16 . 


Express as a decimal the continued product of 


3 

S’ 


2i + rs 
S75 


and 



17 . Express 2i'43 crowns+ 18*52 shillings in pence. 

18 . Subtract 4*42 cwt. from 7*28 tons. 

19 . Express 275 oz. + *075 cwt. in pounds. 

20 . Find the rent of 32*25 acres at ;i^l*o25 per acre. 

21. If the product of *064 and a certain number be divided by 
•ooooS, the quotient is 3404 ; find the number. 

22 . A book containing 219 leaves is 1*34 inches thick ; allow- 
ing *06 of an inch for the cover, find to 5 decimal places the thick- 
ness of the paper. 

23 . A roller 4*03 ft. in circumference makes 34*04 revolutions 
in passing from one end of a lawn to another : what is the length 
of the lawn ? 


24 . From a rod 2 yards long, portions each *063 of an inch in 
length are cut off ; how many such portions can be cut otT, and 
what will be the length of the remaining piece ? 

25 . Find a decimal wluch shall differ from by less than iccicru 

26 . Multiply 9 036 by itself in two lines. 

27 . Multiply 37*056 by 12*10411 in three lines. 

28 . Find the least number of articles, costing E2*375 each, 
that can be purchased for an integral number of rupees. 

29 . Find the smallest number of articles, costing £2. 6s. Tyj d 
each, that you can buy for an exact number ol, pounds. 

30 . A did *025 of a piece of work, and B *825 ; how much was 
left to be done ? 


31 . A boy, after giving away *8 of his pocket-money to one- 
companion, and *05 of the remainder to another, has 7c. jq^. left j 
bow much had he at first ? 
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32 . A man receh'ed ’33 of ‘03 of a property, and sold *3 of his 
own share for ^^^350 ; what would be the value of the whole pro- 
perty at the same rate ? 

33. A gallon contains 277*274 cubic inches ; how many cubic 
yards are there in 200 bushels ? 

34. A cubic foot of water weighs 62*35 Jh. avoir. ; what 
would be the error ip calculating the weight of 30 cubic feet 
on the approximate supposition that a cubic foot of water weighs- 
1000 oz. ? 

35. A is *75 times as old as and C *75 times as old as B 4 
.<4 is 15 years old : how old is C ? 

36 . _ Four bells toll at intervals of 1*3, 1*4, 1*5 and r6 seconds, 
beginning together ; after what interval will they toll together 
again ? 

37. Find the largest sum of money which is contained in £,yTS 
and ;[£2*I25 a whole number of times. 

38 . Divide R50 into two parts such that one part may be *6 of 
the other. 

39 . Divide ;!^52 between 5 , C in such a imanner that B' 
may receive *3 of A^ and C *3 of B. 

40 . Express — of a fractioa 

^ I of 2*25 rs^^Sr \2i 81/ 


XXVIII. APPROXIMATION. 

ICO. It is often inconvenient, and not always possible, to find’ 
an exaci decimal equivalent to a proposed number. In such cases 
we may proceed to a few places of decimals and indicate by dots (...) 
that the work has not terminated. Thus || = -p56S2... If however 
we wish to afip'oxininie to the result by terminating our work at 
any specified place, we should increase the last digit retained by i if 
the first digit rejected be 5 or greater than 5. Thus i.i =^’957 co/rect 
to ihfee places of decimals or to the nearest thousandih j also 
f I = *9565 to Jour places^ 

Note. It will be easily seen that the difference of *957 
and *95652... is less than the difference of '95652... and '956 ,* hence 
*957 represents *95652... more accurately^ than '956, It may be 
noticed that the approximate result is less than the actual 
result when the first figure rejected is less than 5, but greater when, 
not less. 
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161 . Contracted Addition and Subtraction. 

Example i. Find the sum of -2367, '3178 and I'da correct, to 
four places of decimals. 

We write dowm each decimal :236‘^ 676 
to 7 places, and obtain correctly •3178178 

5 decimal places in the sum ; the 162 

required result is then obtained 2‘i745 8... =2'I746. Ans. 

■by rejecting the fifth place. 

Example 2. Find the difference between -6321 and -oog correct 
'•to five places of decimals. 

Process : •63213213 

■00888 888 

•62324 5.., = •62324. Ana. 

Example % Find the value of i + — 4 — correct to 

3 places of decimals. 


I =1-000 000 


1.2 

i~2~3 

I 

1.2.3.4 

I 

1.2.3.4.S 

I 

i.2.3.4,s.6 

I 

1.2.3.4.5.6.7 

I 

1.2.3.4.5.6.7.8 

I 


1 

2 

'J 

3 

'1 66666 

4 

•041666 

5 

*008333 

6 

•001388 

7 

•000 198 

8 

• 000024 

9 


= •500000 


•166:666 


= •04ii666 
! 

= -ooSisss 
= ’OOI 388 
« •000^198 

I 

= “000024 

I 

= '000002 


1.2.3.4.S.6.7.8.9 9^ =J^|O02 

and the expression ==i^7i8,2... 

= 1-718, to 3 places. 

Here we stop at ^ 2.3.4. decimals equivalent 

•to the succeeding fractions, the first six figures will be zeros. 
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EXAMPLES. 103. 


1. ^ Find the quotient of 40 divided by 19 correct to four places- 
of decimals. 

2. _ Obtain the decimal equivalent to ^ correct to five places- 
of decimals. 

3. Find the value of ’0312 +*023! +*976 correct to four places- 
of decimals. 

4. Find the sum of 72, 3‘oi23 and •ooi234 correct to three 
places of decimals. 

6. Find the difference between *4325 and ’03764 correct to four.- 
places of decimals. 

Find the value, correct to 2 places of decimals, of 

8* i + ^+|-l'2V + *.« 9. I +i-+xV+oV + «** 

Find the value, correct to 3 places of decimals, of 


10 . 


11. 1+^+^+^',+... 


Find the value, correct to 5 places of decimals, of 
12. •25+(*25)®+(’25)®+... 13. 1+ ^ ^ ^ 


1.3 1 . 3.5 1.3- 5'7 


+ 


14 i i+i JL4. 

T ‘ 7 .-i 2 2'* 32“ 42® 

i. -i. -L 

23 ’ 2 ^’ 2 ®’* 


[First express as decimals 


., then divide the results- 


respectively by i, 2, 3,..., and add.] 

__ I I I I ,1 I , I I I I , 

16- + 7-5»V?^- 


Contracted Multiplic/tion. 

162. The following rule will shorten the process of multipli- 
cation when the product is required only to a certain number of~ 
decimal places. 

To multiply two decimals together, retaining, ^ say, 5 decimal 
places : — “Reverse the multiplier, strike out the decimal points, and 
place the multiplier under the multiplicand, so that what was its 
units’ figure shall fall under the 5th decimal place of the multiplicand, 
placing ciphers, if necessary, so that every place of the multiplier 
shall have a figure above k. Proceed to multiply as usual, begin- 
ning each figure of the multiplier with the one which is in the place ; 
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to its right in the mnUiplicand : do not set down from this product 
hut cany its ncnrest ien* to the next, and pioceed. Idace the first 
figures of all the lines under one another ; arid as usual ; and mark 
■off 5 places from the right for decimals.”— [ De Morgan.] 

Example. Mtdtiply 7-2078 by 2-3072, retaining 5 places ; 
*00705328 by 12*30523, retaining 6 places ; and 29*82 by *00727, 
'-xetaining 4 places of decimals. 


720780 

(ii) 705328 

(iii) 

29S20 

27032 

3250321 


72700 

T441560 

70533 


20S7 

216234 

14106 


60 

5045 

21 16 


20 

144 

35 


•2167 

16*62983 

I 




•086791 


USTcts. The last figure in the product thus obf.tincd may not 
he always correct, and to ensure its accuracy we must carry the 
process one place farther than is required to be retained. 


Contracted Division. 

IG'Ja. The following rule will shorten the process in ditnsion 
when 'he quotient is required to be cot reel only to a certain 
number of decimal places. 

Make the divisor a whole number ; and determine by inspection 
( or by taking one step in the ordirary wa\ ), liow many figures 
there will be in the integral part of the q'*oitcnl. In the divisor 
retain (from the left) as ntany figures as theic arc to be in the whole 
quotient — integral part as well as decimal ; and strike off the rest. 
Proceed one step with this new divisor, but to the product of its 
first figure by the quotient-figure, cany the vc-'icst ten from the 
preceding figure. Instead of bringing down .n figure to the remain- 
der, strike off another figure from the divisor, and proceed as be- 
fore, until no figure is left in the divisor. 

If the number of figures in the divisor be less than the number 
of quotient-figures to be obtained, proceed in the ordinary way 
until the number of quotient-figures still to be obtained, is one less 
than the number of figures in the divisor. As soon as this happens, 
instead of bringing down a figure to the remainder, strike off a 
figure from the end of the divisor, and then proceed as in the 
preceding case. 

* That is, carry i if the product is a number from 5 to 14 • carry 
2 if it is from 15 to 24 ; carry 3 if it is from 25 to 34 ; etc, ; if the product 
'IS 4 or less, we Ignore it. 
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Bramfle . Divide 29-431542 by 3*25348 to 3 decimal places; 
;and 673-1489 by *41432 to 2 places. 


<i) 3.2.5,34$ ) 2943154*2 ( 9*046 

29281 

150 

130 

20 

19 

I 


(ii) 4>i.4J>2 ) 673r4890- ( 1624-70 
41452 
258828 
248592 
10236 
8286 
1950 
?.^57 

293 

290 

3 


EXAMPLES. 2®3a. 


1 . 

Multiply 

21-1324 by -345721 

to 3 decimal places. 

2 . 

-32504 by 13-0254 

to 3 


• • •• 

3 . 

*453 by -01694 

to 4 


• • • • 

4 . 

375-76843 by 3-14159 

to 4 

• • • 

9 9*9 

5 . 

71-032751 by 2-6719238 

to 5 

1 

» • • 999 

6 . 

65-00763 by -98 76 

to 5 

• •• 

• » »* 

7 . 

-03281674 by 234-781 

to 6 

• •• 

••• 

8 . 

•000S127 by 483-27x6 

to 6 

• • * 

• » • • • « 

9 . 

4-6S3 by 14*293 

to 3 

• » » 

f » * 999 

'10. 

1-82357 by '07S5 

to 6 

• • • 

• • ■ * • • 

11 . 

Divide 

76-2307 by 47*12345 

to 3 

decimal places. 

12 . 

3-3706 by 9*7846 

to 3 

• • * 

• » • • •• 

13 . 

32-791 by 26-67. 

to 3 

• • « 

999 999 

14 . 

378-325 by 30-732 

to 3 

• t » 

» • • » * • 

15 . 

36-7802 by 312-32 

to 4 


••• 

16 . 

728-389 by 3-76 

to 4 

**% 

••• 


17 . 3892-762 by 7-343 to 5 

18 . 23-78934 by -00289 to 5 

19 . 13-2346891 by -01234031 to 6 

-.20. 132-405678 by '000122134 to 7 

21. 3-725 by 13-234 to 3 

'.22. i’ 823 S 7 by ‘078^ to 6 
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XXIX. PRACTICE. 

163 . An aliquot part of a quantity is a quantity which can- 
be expressed as a fraction of that quantity, having «»//;' for its 
numerator. 

Thus 4(5!., being J of Ri, is an aliquot part of Ri ; "ss. td., which, 
is J of ;^i, is an aliquot part of j^i . 

164 . Simple Practice is a convenient method of finding,, 
by means of aliquot parts, the cost of a simple quanliiy, when the- 
cost is given of the unit-quantity, in terms of which the simple- 
quantity is expressed. 

Exaviple. Find the value of 32 cwt. of wheat at R3. 8^7. per cwt. 

Compound Practice is a convenient method of finding, by 
means of aliquot parts, the cost of a compound quantity^ when tho- 
cost is given of one of the units, in terms of which the compouncr 
quantity is expressed. 

Example. Find the value of 7 cwt. 3 qr. of wheat at R3. 8a.. 
per cwt. 


SIMPLE PRACTICE. 


165 , The following examples m'll explain the method of- 
Simple Practice. 


Example i. Find the price of 23 md. of rice at P.3. 13a. 
per md. 


8(2. = ! of Ri 
4(2.= I of 8<2. 

of 4n. 
ty).=i of la. 
3P-=i of 6p. 


R. 

23 

a. 

. 0 . 

P' 

o=price at Ri per md. 

6g 

• 0 . 

o=price 

at R3 per md. 

1 1 

. 8 . 

0= » 

„ 8 ( 7 . „ „ 

5 

. 12 . 

0= n 

H 4 ®’ ,» „ 

1 

■ 7 . 

0= » 

» » )i 


1 1 . 

6= ,, 

» » » 


S • 

9 = „ 

>1 SA »> j» 


R88 .12 . 3 = price at R3. i3fl. 9/, per md. 


Note!. Since R3 . 13.915 the difference between R4 and' 
2(2. 2p., a shorter method would be to find the price at 2a. 3^ per 
md. and subtract it from the price at R4 per md. 
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Thus > 


2a.=}c of Ri. 
Sp- =i of 2a. 


R. 

a. 

P- 

23 

. 0 

. 0 



4 


. 0 

. 0= price at R4 per md. 

3 

• 3 

• 9~ » 5> 2a. 3^, ,, .. 

R88 

. 12 

• 3=price at R3. 13a. gp. per md. 

R. 

a. 

A 


. 0 

. 0 

2 

~iT 

. 0 


5__ 

. 9 

^3 

« 3 

, 9 = price at 2a. 3^5. per md. 


Example 2. Find the cost of 9 articles at ;^io. i2j. 6d. each. 


loj. 


2S. 

td. 


£. s. d. 

9.0. o=cost at £i each. 
10 


90 . o . o=cost at ^10 each. 


i0f;^I. 

4 . 10 . 

0= „ 


lOJ. 


i of lOJ. 

18 . 

0= „ 

5 ) 

2 S. 

9 ) 

1 of 2J. 

4 . 

_6= „ 

)> 

6d. 

9 ^ 


£g$ . 12 . 6=cost at ;,{^io. 12^. 6d. each. 


Note 2 . Shorter thus : ior.=|of;!^i ; 2s. 6d.==^o{ loj. 


Example 3. Find the value of 13J cwt. at R7. \oa. ip. per cwL 


Za. 

2a. 


h of Ri. 
J of 8a. 
I of 2a. 


R. a. p. 

13.8, o=value at Ri per cwt. 

7 

94 . 8 . 0= value at R7 per cwt. 

6 • 12 . 0= „ ,, 8 a. ,, „ 

I , II . 0= ,, ,, 2 a. ,, „ 

3 • 4 a ~ » }) 3 P' j> }j 

R103 . 2 . 4j=va]ue at R7. lofl-. 3/. per cw5- 


Or thus : 


8fl. 

2 a. 

3 P- 



R. 


i 3 'S 


7 


1 94' 5 

i of Rl. 

675 

of 8a. 

1-6875 

J of 2a. 

1 -2 109375 


^103-1484375 


Ans. 


R. -1484375 

16 

a. 2*3750000 

i^ 

p. 4-500 
R103. 2a. 4^. 


C. A. io 
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Exa7nple 4 . Find the value of 425 things at i6s. 7.\d. each- 






r 

X'* 

s. 

d. 









42 

• 13 

■ 4 

= value at 

y 

each. 

£0^. 


of 

£i- 

21 

. 6 

. 8 

=value at 

los. 

e.ich. 

5 ^. 

X 

2 

of 

10s. 

10 

• 13 

• 4 

~ 1J 

9 ) 

^s. 

99 

ir. 

1 

5 

of 

SS. 

2 

. 2 

. 8 

“ Jt 

1> 

IS. 

9 ) 

id. 

n 

of 

IS. 


7 

. if. 


)) 

id. 

)) 

\d. 

i 

of 

id. 


I 

. 9 h 

~ >5 

9 ) 

id. 

)) 

y. 

4 

of 

\d. 



. loit 


99 

y. 

9 % 





. 12 

• sf 

= value 

at 

16s. 

2y. each 


EXAMFLES. S04. 

Find, by Practice, the cost of the following articles : 


L 

400 at E:3. 4£z. each. 

2. 

375 at jji . 5j. each. 

3 . 

789 at I a . 

4. 

728 at 3d. 

5. 

439 at 3p. 

6. 

399 at y . 4r. 

7. 

874 at 6a. 

8. 

723 at I ss. 

9. 

939 at E2. iifl. 

10. 

275 at 40'. 

11. 

475 at 13^. 6 p. 

12. 

342 at IS. 6d. 

13. 

500 at 70. 3p. 

14. 

942 at 7s. 3d. 

15 . 

700 at lofl. 4|^. 

16. 

374 at 5 ^ 7 . 

17 

321 at R2. Sa. 3p. 

18. 

230 at £7. loj, 6d. 

19 . 

366 at E7. I la. qp. 

20. 

767 at ;^:o. Sr. Sr.' 

21. 

839 at R5. 13a. 4^. 

22. 

339 at ]4r. io.jr/. 

23 . 

454 at El 5. 7fl. 

24. 

900 at /50. nr. 9^,7. 

25. 

900 at E42. 10a. • j \ p . 

26. 

5013 at .^{155. igr. 

27 . 

768 at E19. 9a. 3 picc . 

28. 

1010 at £\i. iij. ii3,/. 

29 . 

8760 at E21. 14a. ipice. 

30. 

4596 at 12J. 

31 . 

555 at E89. 3a. 3\p. 

32. 

31 II at £12. 12s. 3|</. 

33 . 

8001 at R80. 8a. 81 ^ 

34. 

10000 at £7. 17s. Hid. 

35. 

346I at R8. loa. % p . 

33. 

273 at £ S . i6s. - y . 

37 . 

703^ at R29. 13a. 4^. 

38. 

301^ at £2. 15J. 7ld. 

39. 

82 if at E41. 7a. 5|^. 

40. 

442g at £76. IS. 4f/. 

41. 

600/5 at Ei2. 12a. Ip. 

42. 

249/a at £20. IS. 

43. 

39'5 at Ei. 13a. 6 , p . 

44. 

8475 at £2. 155. 9rf. 

45. 

ioi‘375 at Eio. ga. 6p. 

46. 

10 87s at £2. 17s. loid. 
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COMPOUND PRACTICE, 

16 G. The method of Compound Practice is illustrated by the 
‘following- Examples. 


Example i. Find the price of 15 md. 12^ seers at U2. 5a. 3p, 
iper md. 




R. 

2 

a, 

• 5 

P‘ 

. 3 = price of I md. 

3 


j 

6 

• IS 

• 9 

5 

10 seers of i md. 

■2^ seers ^ of 10 seers 

34 

. 14 

9 

2 

. 9 —price of IS md. 

• 3? “ 55 >} secis* 

• 3 tI= » 2| seers. 



R35 

. 10 

. 4^|=priceof IS md. iciseers. 

Example 2. Find the cost of 
I7J. per cwt. 

3 tons 3 mvt.=43 cwt. 15 .17 

2 tons 3 cwt. 3 qr. 5 lb. at ;^I5. 

d, 

, 0 —cost of I cwt. 

10 



158 

. 10 

. 0 

4 



634 

47 

. 0 

. II 

. 0 =cost of 40 cwt. 

. 0 j> }> 3 cwt. 

t2 qr. 

I qr. 

4 lb. 

'I lb. 

of I cwt. 

1 of 2 qr. 

1 of I qr. 

^ of 4 lb. 

681 

7 

3 

. II 

. 18 
. 19 
II 

2 

. 0 =cost of 43 cwt, 

.6 ~ j> 2 qr. 

• 3 = » » I fli- 

• Sf “ j> » 4 ll 3 * 

• 9 S'ff “ » » ^ 



£(>94 

. 2 

. io||=cost of 2 tons 3 cwt. 3 qr. 

Example 3. Find the value of 25 sacks of flour, each weighing 
3 md. 10 seers, at R5. 2 >a. per maund. 

34. a. p. 

5.8.0 =value of I md. 

3 

10 seers =1- of i md. 

16 

I 

. 8 

. 6 

. 0 — „ ji 3 md. 

. 0 = „ „ 10 seers. 



17 

. 14 

. 0 = value of I sack. 

. 5 ■ 




. 6 

. 0 - 

5 

* 


‘^446 

. 14 

. 0 ==valuf of 25 sacks* 
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EXAMPLES. 105 . 

Findj by Practice, the value/of 
L 7 md. IS seers at Rs. Tcu 2 >p. per md. 

2 . 9 md. 17^ seers at R4. loa. 2>p- per md. 

3. 27 cwt. 2 qr. 7 lb. at 7s. td. per cwt. . ' 

4 . II tons 14 cwt. at \7s. 6a. per ton. 

5 . 17 tons IS cwt. 2 qr. 21 lb. at £ 2 >‘ 9 ^- 

8. 6 tons 3 cwt. 2 qr, 24 lb. at 175. jd. per cwt. 

7 . 2 tons 13 cwt. 3 qr. 7 Ib. at £i. ijt, Ad. per cwt. 

8. 3 md. 27 seers 8 ch. at Rio. Sp. per md. 

9 . 7 md. 18 seers 9 ch. at R13. ya. Ip. per md. 

10. 8 md. 3 seers 12 ch. at 3a. aP- per seer. 

11 . I md. 17 seers 10 ch. at ya. 6p. per seer. 

12. 4 cwt. 3 qr. 14 lb. at £1. ijr. 4rf. per ton. 

13 . 7 cwt. 2 qr, 21 lb. at £6 per ton. 

14 . 3 tons 17 cwt. 3 qr. 13 lb. 12 oz. at £1. iSr. QiV. per cwt. 

15 . 3 md. 37 seers 12 ch. at 75. 6d. per seer. 

16 . 2 tons 7 cwt. I qr. 13 lb, 14 oz. at R9. i is. per qr. 

17. 7 sacks of flour, each 3 md. is seers, at R7. \oa. per nid. 

18 . 24 bales of cotton, each 5 cwt. 2 qr., at i6r. 7\d. per cwt. 

19 . 3S chests of tea, each 1 md. 17 seers 9 ch., at RSo. izai. 
per md. 

20. 321 boxes of coffee, each i cwt 2 qr. 21 lb., at £7. i8j. 
per cwt. 

21 . Find the total produce of a field of 3 ac. 3 ro. 25 po. at 
3 qr. 6 bus. 2 pk. per acre. 

22. Find the produce of 2 ac. 2 ro. 88 sq. yd. at 7 cwt. 3 qr. 
14 lb. per acre. 

23 . Find the price of 29 yd. 2 ft. 9 in. of silk at ys. \o\d. per yd. 

24 . Find the weight of 231 bales of cloth, each weighing 2 ewt^ 
5 qr. 14 lb. 

25 . Find the weight of 329 boxes, each weighing 7 md. 27^ seers., 

26 . Find the tax on £^2^. 15^. at i^. y\d. in the £. 

27 . Find the tax on E3090. Sa, at la. ^Ip. in the R. 

28 . Find the cost of 5 qr. 3 bus. 2 pk. of oats .it f 2. 145. iiL 
tier qr. 
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59 . Find the price of 12 gall. 3 qL pt. of milk at E3. 8a. 
iper gallon. 

30 . Find the value of 225 cwt. at £p.\. is. -jd. per ton. 

31 . Find the value of 257 things, 10 of which cost S3. 9a. 4^5. 

32 . Find, to the nearest pie, the rent of 275*365 bighas at 
S3. 7a. 9/^. per bigha. 

33 . Find the value of i ton 1 1 cwt. l qr. 1 1 lb. at ^6*285 per ton. 

34 . Find the dividend on S5146. 12a. at 14a. (ip. in the S. 

35 . If a man’s debts amount to S37925. 14a., and he can pay 
-only 3a. &,\p. for each rupee, how much do his creditors get ? 


XXX. SQUARE ROOT. 

Ksy. A number is called the square root of its square. Thus 
3 is the square root of 4 ; 3 is the square root of 9. 

The square root oi a number is indicated by the symbol ^ placed 
■•before it. Thus fjit, indicates the square root of 4, that is, 2. 

I(J8. A number whose square root can be expressed exactly 
'either by a whole number or by a fraction is called a perfect 
-square. 

ISTote. It may be noticed that, no number, integral or decimal, 
which ends with 2, or 3, or 7, or 8, is a perfect square. 

109 . When the square root of a whole number which is a 
perfect square does not exceed 20, we obtain it from the multipli- 
■cation table. Thus from the table we know that the square root 
of 81 is 9 ; of 169 is 13. We have, however, a rule by which we 
-can find the square root of any number consisting of more than 
'two figures 

We obsei-ve that the square root of 100 is 10, of 10,000 
is loo, of 1,000,000 is 1,000 ; and so on. Hence it follows that the 
square roots of numbers less than 100 consist of only one figure in 
their integral parts ; of numbers between 100 and 10,000, of two 
figures in their integral parts ; of numbers between 10,000 and 
1,000,000, of three figures in their integral parts ; and so on. If 
then a point be placed over every second figure in any number be- 
ginning with the U 7 nts'‘ the number of points will be the same as the 
mumber of figures m the integral part of the square root. Thus the 
square root of 3136 consists of two figures in its integral part ; the 
-square root of 15625 consists of three figures in its integral part. 
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171 . Now suppose we have to extract the square root of 3136,. 

We first divide the number into periods of 313'^ ( 56 ; 

two figures each, by placing dots oyer every 25 

second figure beginning with the units.* 106 ) 636 

We then find the greatestnumber ( 5 ) whose square is contained 
in the first period ; this is the first figure of the root ; then subtract 
its square (25) from the first period and to the remainder (6)_br;ng 
down the second period, thus getting 636 for the new diyidend. 
Next, we divide this number omitting the last figure, by twice tiie 
part of the root already found {i.e., we divide 63 by 10), and annex 
the quotient (6) to the root and also to the irial divisor {\o) ; then 
multiply the divisor as it now stands {106) by the figure of the root 
last found. Now, subtracting this product from 636, wc have no 
remainder : and we conclude that 56 is the square root of 3156. 

If there be more periods to be brought down, ( 12:. 

the above operation must be repeated, as in the i 

annexed example. 22 ) 56 

A\ 

24s ) 1225 
1225 

Here, after two figures in the root have been obtained, the re- 
mainder is 12 ; to this we bring down the third period, thus getting 
1225 as the last dividend. We dhide this number, last figure 
omitted, by twice the part of the root already found (?>., wc clivivle 
122 by 24), getting 5 as the quotient. We then annex 5 to the root 
and also to the trial divisor 24 ; etc. 


172 . In obtaining the second figure of the root by division we- 
sometimes get a quotient which is too large. In such a case we 
find the root-figure by trial, as in the two following examples. 


(i) 225 ( 15 

I 

25) 125 
125 

(ii) 361 ( 19 

I 

29 ) 261 
261 


Here, dividing 12 by 2, the quotient is 6. 
Taking 6 as the required figure we find ihat 
the product (26 X 6) is greater than 125. We 
then take 5 which is found to be the required 
root-figure. 

Here, division gives 13 which is obviously 
inadmissible. By trial we find 9 to be the 
required root-figure. 


* N. B. Each period consists of the figure over which a dot is placed 
and the figure to its left. Here the first period is 31 and second 36. The 
firsC period may consist of only one figure. 
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173. When the trial divisor is greater than the number to be 
divided by it (or when the quotient is i but found too large) we 
set down o in the root, annex o to the divisor, bring down the 
next period, and proceed in the usual way. The two following 
examples are given for illustration. 

(i) 41209 ( 203 (ii) 4401604 ( 2098 

4 4 

403 ) 1209 409 ) 4016 

1209 3681 

4188 ) 33504 

33 504 

174. In the process of extracting the square root, a remainder 
is often left, which is greater than the divisor. In the following 
example the second remainder 35 is greater than the divisor 29. 

39601 ( 199 

I 

29 ) 296 

2 61 

389 )’’3Soi 

3501 

EXAMPLES. 106. 

Find the square root of 


1. 

441. 

2. 

576. 

3. 

729. 

4. 

961. 

5. 

1024. 

3. 

6561. 

7. 

5625. 

8. 

9216. 

9. 

27225. 

10. 

54756. 

11. 

49284. 

12. 

18225. 

13. 

119025. 

14. 

193600. 

15. 

646416. 

16. 

717409. 

17. 

4937284. 

18. 

2819041. 

19. 

1002001. 

20. 

1522756. 

21. 

82264900. 

22. 

62504836. 

23. 

97535376. 

24. 

21224449. 


25. 3226694416. 26. 6407522209. 27. 236144689. 

28. 360117609604, 29. 295066240000. 30. 15241578750190521. 

31. A certain number of men spent R1681, each spending as 
many rupees as there were men ; bow many men were there ? 

32. A certain number of persons agree to subscribe as many 
pies each as there are subscribers; the whole subscription being 
iB:33. 5a. How many subscribers were there ? 

33. A gardener plants an orchard with 5776 trees and arranges 
them so that the number of rows of the trees equals the number 
of trees in each row. How many rows were there ? 
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34 . A general having 11025 men under him, arranges them 
into a solid square. Find the number of men in the front. 

35. A general mshing to arrange his men, who vere 63510 in 
number, into a solid square, found that there were 6 men over. 
How many men were there in the front ? 

36 . Find the least integer which must be subtracted from 
4230 in order to become a perfect square. 

175 . When a number, which is a perfect square, can be easily 
separated into prime factors, its square root may be found by 
inspection. 

Thus ,^/Sioo= ,.^/2=x5-x3-X3- = 2X 5x3x3=90. 

Examph, What is the smallest whole number by which 1260 
must be multiplied in order to become a perfect square ? 

Since 1260 = 2” x 3- x 5 xy, the number rcquired = 5x7 = 35. 





EXAMPLES. 

167 . 


Find, by 

factors, the square ] 

root of 



1. 

900. 

2. 

1600. 

0 

324. 

4 . 576. 

5 . 

1296. 

6. 

4096. 

7 . 

1764. 

8. 7056. 

9 , 

11025. 

10. 

53351. 

11. 

99225. 

12. 571535 ' 

13 . 

27X 12 

X 14X 56. 


14 . 

182 X 7 

7 X 66 X 39. 

15 . 

609 X 290 X 165 X 

154. 





16 . Find the smallest w’hole number by which 450 must be 
multiplied in order to become a perfect square. 

17 . Find the least number by which 2940 must be multiplied 
in order to become a perfect square. 

18 . Find the least number by which 968 must be divided in 
order to become a perfect square. 

19 . Find the least square number which is divisible by 10, 
by 16 and by 24. 

20. What must be the least number of soldiers in a regiment, 
that will allow it to be drawn up 10, 15 or 25 deep, and also to be 
formed into a solid square ? 

176 . To find the square root of a Decimal Fraction. 

To find the square root of a decimal fraction we proceed as in 
the case of a whole number. In pointing, the first point must be 
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placed or supposed to be placed on the units’ figure. In the root 
the decimal point must be placed immediately after the root-figures 
corresponding to the integral part of the number. 

We observ'-e that if any decimal be squared there will be an 
even number of decimal places in the result. Consequently a deci- 
mal fraction (m its simplest form) to be a perfect square must have 
an even number of decimal places, and the number of decimal 
places in the I'oot must be one-half of the numbei in the square. 

If the given decimal is not a perfect square (which is always 
the case when the decimal in its simplest form contains an odd 
number of decimal places) the square root will be a non-terminat- 
ing decimal ; and we can find the square root to any number of 
decimal places we like. 

In finding the square root of a decimal, the number of decimal 
places in it must be made even^ by annexing ciphers, if necessary. 


Example i. Find the square roots of ii’9o25 and '5625. 

11-9625 ( 3*45 Ans. *5525 ( 75 Ans. 

9 49_ 

64 ) 290 145 ) 725 

256 725 

68s ) 3425 
3425 


Exa 7 nple 2. Find the square 
decimals. 


Here, we are to have three 
decimal places in the root ; 
therefore in the given number, 
we make the decimal places 
six. 


root of *045 to three places of 

•045600 ( -212... Ans. 

. 4 

41 ) 50 

41 

422 ) 900 

844 

56 


Example 3. Find the square root of 3 to two places of ded- 
tnals. 


3 •0006 ( 1*73... Ans. 

I 

27 ) 200 
189 

343 ) 1100 
1029 
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examples. 108 . 


Find the square root of 


L 

11-56. 

2. 

4-7089. 

3. 

39-0625. 

4 . 82-4464. 

5. 

-0064. 

6. 

•005329. 

7. 

1082-41. 

8. 5-774409- 

9. 

-00053361. 

10. 

•00002025. 

IL 

236-144689. 12. -804609. 

13 . 

•000003418801. 

14 . I •002001. 

15 . 

938703-06991561. 


Find to four places of decimals the square root of 


16 . 

761-9. 

17 . 

IT- 

18 . 

237-6 IS- 

19 . 

r 

D- 

20. 

876-53 

21. 

•I. 

22. 

’S- 

23 . 

23-1. 

24 . 

’ 9 - 

25 . 

20. 

26 . 

-016. 

27 . 

-00064. 

28 . 

7 - 

29 . 

66. 

30 . 

13 - 


I'J'J'. To find Ihe square root of a Vulgar Fraction. 

The square root of a ^allgar fraction is the square root of its 
numerator di^nded by the square root of its denominator. 

'i6 v,/i6_4 

^5* 


Bxamphl. 
Example z. 
Example 1. ^5 


If the denominator be not a perfect square it is advantageous 
to make it so by multiplication. 


Example 4. 
Example 5. 


^ 18 s / 


ix6_ v./6 _ a-449... 
6 x6 ifjS 6 
io_ v/io _3 *i622.. . 

36 ,^/36 6 


=••408. .. 
= •5270... 


ITote. The <=q”.are root of a fraction can also be found by 
reducing the fraction to a decimal and then extracting the square 
root of the decimal. 


EXAMPLES. I0». 


Find the square root of 


sWj- 2. 5Si3iV 3. 323|. 4. 

6. 2-7. 7. 28-4. 8. 3-361. 9. 8-027. 

Find to 3 places of decimals the square root of 
11. h 12. f 13. -I 14. I-. 


5 . 

10 . 


8 

4s‘ 

•071 


15 . 
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16. -J. 17. -415. 18. 19. -i-. 20. 

5 2’5 - 012 ' 

21 . Simplify ^/( 75 j)x ^/(I 7 )^^/( 2 §^). 


ITS. When more than Jialfth^ number of figures of a square- 
root has been obtained by the ordinary method, the remaining 
figures may be obtained by division only. 

Exa 7 nple i. To find the square root of 189475225. 

Here we find the first three 
figures in the ordinary way. 

To find the remaining two 
figures by division, we take 
twice the part of the root al- 
ready found, as the divisor ; 
we bring down one figure to 
the last remainder and divide ; 
then to the new remainder 
bring down the next figure 
and divide. The quotient thus 
obtained gives the two remain- 
ing figures of the root. 


18947(5225(137165 Am.. 
1 

23 

69 

267 ) 2047 
i86g_ 

274 ( 65 

1644 
1412 
1370 


TTote. Of course this process does not show whether the given 
number is a perfect square or not, but it is very useful in cases 
like the following. 

Example 2. Find the square root of 2 to seven places of decimals. 


Here we find 5 figures of 
the root by the ordinary me- 
thod and the remaining three 
by division. 


2* ( r4i42li35... Atis, 

I 

24 ) 100 

95 

281 ) 400 
281 

2824 ) 1 1900 
11296 

28282 ) 60400 

56564 

28284 ) 38360 ( 135 

28284 

100760 
84852 
159080 
14 I 420 
17660 
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EXAMPLES, no. 


Find to 6 places of decimals the square root of 


1. 

5 - 

2. 

17. 

3 . 

761*9. 

4 . 

*0003841. 

6. 

I- 

6. 

3 - 

7 . 

•07. 

8. 

•85. 

9 . 

7619. 

10. 

s 

s- 

11. 

237*615. 

12. 

17. 

13 . 

f 

14 . 

23-8369. 

15 . 

*000943. 

16 . 

10. 


XXXI. CUBE ROOT. 

179 . A number is called the cube root of its cube. Thns 2 
IS the cube root of 8 ; sis the cube root of 27. 

The cube root of a number is indicated by the symbol 1 / placed 
before it. Thus indicates the atbc root ofZ, i.e., 2. 

A number whose cube root can be expressed exactly cither by a 
whole number or by a fraction is called a perfect cube. 

The cubes of i, 2, 3, 4, 5, 6, 7, S, 9, 

are respectively i, 8, 27, 64, 125, 216, 343, 512, 729. 

[These results should be committed to memory]. 

189 . The method of finding the cube root of a number is as 
follows : 

Example i. Find the cube root of 13824. 

13824 Ans. 

8 


2^ X 300 = 1200 

5824 

2x30x4= 240 


4'= 16 


1456 

5824 


We divide the number into periods of 3 figures each, the number 
■of dots indicating the number of figures in the cube root. 

We find that 2 is the highest number whose cube is less than 
the first period ; this then is the first figure of the root. We sub- 
tract the cube of 2 from the first period and to the remainder we 
bring down the second period. 

Next, we multiply the square of 2 (the first fi^rre of the cube 
root) by 300 and set dowm the product 1200 ; this is the trial divisor. 
Dividing 5824 by this, the quotient is 4 ; this is the second figure 
of the root. Now we multiply the first figure of the cube root by 
30 and this product by the second figure of the root, and set down 
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the result under the trial divisor ; then set down under this the 
square of the second figure of the cube root. Adding these three 
.we get 1456 as our divisor. We then multiply this bv the second 
figure of the root and subtracting the product from 5824 we find 
tnat there is no remainder. Therefore we conclude that 24 is the 
cube root of 13824. 

If the cube root contains three or more figures the above pro-- 
cess must be repeated. 


Example 2. Find the cube root of 33076161. 

Process : 33076161 ( 321 

27 


32 X 300 =. 

3 X 30x2 = 

2^ aa 

32® X 300 =» 

32 X 30 X I =* 


00 0 
0 0 

6076 

2884 

5768 

307200 

960 

I 

308161 

308161 

308161 


Ans. 


Note. Remarks of Arts. 172, 173 and 174 with regard to the- 
process of extraction of the square root apply equally to the.- 
process of extraction of the cube root. 

EXAMPLES. III. 


Find the cube root of 


1. 

1331- 2. 

15625. 

3 . 46656. 

4 . I 10592. 

5 . 

117649. 6. 

373248. 

7 . 2197. 

8. 185193. 

9 . 

704969. 10. 

912673. 

11. 15069223. 

12. 105823817, 

13 . 

843908625. 

14 . 

873722816. 

15 . 219365327791, 

16 . 

167284151. 

17 . 

731189187729- 

18 , 10970645048. 


19 . 93162981941037. 20. 1 37 1 742 10836762689026063 1. 


181 . A decimal fraction (in its simplest form) to be a perfect 
cube must have 3, 6, 9,... decimal places; that is, the number of 
decimal places in it must be some multiple of 3. If the number 
of decimal places be not a multiple of 3, the cube root can be - 
obtained to anv number of decimal places we like. In extracting 
the cube root of a decimal, the number of decimal places must be. 
macle a multiple of 3 by annexing ciphers, if necessary. 
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The cube root of a vulgar fraction is the cube root of its numcr- 
<ator divided by the cube root of its denominator. 


EXAMPLES. H». 


Find the cube root of 




i. 

17 576. 

2. 

132-651. 

8. 

* 493039 - 

4. 

64481-201. 

6 . 

18-609625. 

e. 

•007645373. 

7. 

-876467493. 

8. 

-00 1 03030 1. 

9 , 

sVs* 

TO. 

729 

T 406 o 5 - 

11. 

49 ?V- 

12 . 

7558 Hi- 

T 3 . 

•ofl. 

14. 

1587-962. 

15. 

3845 ' 29 ^. 

16. 


17. 

20s** 

18. 

2-370. 


Find to three places of decimals the cube root of 
19. 3-539. 20 . II. 21 . 24. 22 . 752 23 . •£. 

• 24 . -27. 25 . .^5. 26 . 27 . '0047. 28 . ;i. 

182 , When at least one more than half the number of figures 
in the cube root of a number has been found by the ordinary 
method, the remaining figures of the root may be found by division 
only. 

Note. In this case -we take for tlie dit-isor 300 times the 
square of the part of the cube root already obtained and proceed 
• exactly as in Art. 178. 


EXAMPLES. 113 . 

Obtain to 6 places of decimals the cube root of 

1- 3'539. 2. 24. 8. 7-52. 

4 . *002, 6. -003. 6. iS^%. 

183 . The fourth root of a number is found by taking the 
- square root of the square root of the number. 

The sixth root of a number is found by taking the cubs root 

• of the square root of the number. 

The ninth root of a number is found by taking the cube root 

• of the cube root of the number. 

EXAMPLES. 114 . 

Find the fourth root of 
1. 256.. 2. 234256. 


3 . 1679616. 4 . 1575-2961. 
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Find the sixth root of 



531441. 6. 

Find the ninth root of 

308915776. 

7 . 

24794911296. 


262144. 9 . 

1953125. 

10. 

3000. 


XXXII. MEASUREMENT OF AREA. 

184. In Arithmetic we consider the areas of rectangles only. 

Example. The floor, the ceiling and each wall of an ordinary 
room ; a sheet of paper ; each side of ah ordinary box or brick ; 
all these are rectangular surfaces. 

The length and breadth of a rectangle are called its dimensions. 

1S5. The unit of area is a square whose side is the unit of 
length. 

Area or Surface is measured by the number of units of area 
which it contains ; just as a length is measured by the number of 
units of length which it contains. 

186 . To find the area of a rectangle. 


Let ABCD be a rectangle, of 
which the length AB \s i yd. 2 ^t., 
and the breadth AD is 3 ft. Then, 
il the unit of length be a foot, the 
measure of AB is 5 and of AD is 3. 


Divide AB and AD into 5 and 3 equal parts respectively, and 
through the points of division draw lines parallel to AD, AB 
respectively. Then the rectangle ABCD is divided into 5x3 equal 
squares, the side of each of which is a foot in length. 

N ow', each of these squares is the unit of area; therefore the 
measure of the area ABCD (w'hich is the same as the number of 
these squares) is 5x3 or 15. 

Area of ABCD — x^ sq. ft. 

And generally, in any rectangle, 

measure of area = measure of length x measure of’ breadth ; 
or, more briefly, 

area = length x breadth. 

Whence, 

length = area-f-breadth ; 
breadth = area -r length. 
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Note. A square foot is a square whose side is a foot. Note- 
the difference between “3 square feet” and “3 feet square.” 
Three square feet denotes an area 3 times as large as a square 
foot ; three feet square denotes the area of a square whose side is- 
3 feet. 

Example I. Find the area of the floor of a room 10 ft. 6 in. 
long and 6 ft. 4 in. broad. 

Length erf room =ioi ft. ; 
breadth „ „ =6J ft. ; 

area „ „ =ioi x6J: sq. ft. 

sq. ft, 

=3-5® sq. ft. 

=66 sq. ft. 72 sq. in. 

Example 2. A rectangular court, 24 yards long and 16 yard s 
broad, has within it a path of uniform breadth of 2 yards nmning 
round it ; find the area of the path. 

Area of court = 24 x 16 sq. yd. 

= 384 sq. yd. 

The path takes off (2 -f 2) yd. from the length 
and (2 + 2) yd. from the breadth ; 

length of inner court = 20 yd., 

and breadth =12 yd. ; 

area =2oxi2sq. yd. 

= 240 sq. yd. 

area of path =(384 - 240) sq. yd. 

= 144 sq. yd. 

Or thus : 

Length of the path 

=(24x2 + 12x2) yd. 

= 72 yd. ; 

the area of the path=72 x 2 sq. yd. 

= 144 sq. yd. 

^ Example 3. Find the breadth of a courtyard 41 sq. ft. .9o sq. in. 
m area, and 7 ft. 4 in. in length. 
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Area — ( 4 i+'^r) sq.ft. 

= 4 l|sq. ft. ; 
length =7^ ft. 

/. breadth-Qft. = 5 -ft 

= 5 ft. 8 in. 

Example i,. How many paving 'stones, each 2 ft 8 in. long 
and 17 in. wide, will cover the courtyard in Ex. 3 ? 

Area of court =4i| sq. ft ; 

area of a stone =2|x^| sq. ft=>%< sq. ft ; 

number of stones rqd. jj 

¥ 9 34 

Example 5. Find the cost of matting the room in Ex. i, at 
3 annas per sq. ft 

The cost may be found by Practice or by Compound Multi- 
plication. 


EXAMPLES. 115. 

Find the area of the rectangles having the following dimen- 
sions ; 

L 15 ft. by 12 ft 2 . 20 ft by 16 ft 

3 . 13 ft 6 in. by 8 ft 8 in. 4 . 9 ft 10 in. by 6 ft. 7 in. 

6. 10 ft 7I in. by 7 ft 4^ in. 6. 9 yd. 2 ft by 7 yd. i ft 

Find the breadth of a room whose 

7 . area =363 sq. ft, and length =33 ft 

8. area=6 sq. ft 60 sq. in., and length = 2 ft 9 in. 

9 . area=5 ac. l ro. 36 po., and length =267 yd. 2 ft 

10. area =94 sq. yd. 8 ft 84 in., and length = 32 yd. i ft 8 in. 

11 . Find the area of a square field whose side is 32 ft. 8 in. 

12 . Find the area of a square room whose side is 3 yd. 2 ft 3 in 

' 13 . How many pa%nng stones, each ft by 9 in., would he 

required to pave a square courtyard whose side is 21 ft I 

14 . How many pieces of carpet, each 5 ft long and 3 ft wide, 
will cover the floor of a room 20 ft by 13 ft 6 in. ? 

15 . Find the cost of carpeting a room, 10 ft 6 in. by 6 ft 6 in., 
at fi2 per sq. it 


C. A. II. 
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16 . Find the cost of polishing a marble slab, 3 ft- 3 in-. by 2 ft. 

6 in., at 2^. per sq. in. 

17 . A room, 20 ft. long, 16 ft. broad, has a stained border all 
round'it 2 ft. wide ; what is the area of the stained part ? 

18 . A rectangular piece of ground is 88 yards long and con- 
tains an acre ; it consists of a walk 6 ft. wide surrounding a grass- 
plot ; find the area of the walk. 

19 . How many stone slabs, 3 ft. long, i ft. wide, arc requisite 
for paving a path which encloses a rectangular garden half a mile 
long and quarter of a mile wide, the path being 6 ft- wide ? 

20 . A gravel path 5 ft. wide runs round a rectangular garden, 
100 yd. by 75 yd. ; find the cost of making it at 4<7. (ip. per sq. yd. 

21 . How many sq. yards of matting will be rvantcd to cover 
a room 31 ft. 6 in. by 22 ft. 6 in. ? Wliat will be the cost at 
4^*. per sq. yd. ? 

22 . If 1200 stones, each 2 feet square, will pave a court, find 
the area of the court. 

23 . The cost of varnishing the floor of ,a room, 24 ft. long, at 
25 . 6d. per sq. yd., is ;^5 ; find the breadth of the room. 

24 . A garden roller is 3 ft. 3 in. wide, and its circumference 
is 6 ft 9 in. ; how many sq. ft of ground does it pass over in one 
complete revolution ? 

25 . A sheet of paper is 20 in. long and iS in. wide ; by how 
much must the width be narrowed to leave a surface of 2|- sq. ft ? 

26 . What length must be cut off a plank which is in. broad, 
that the area may be a sq. foot ? 

27 . A factory has 100 windows, 60 of which severally contain 
8 panes, each 9 in. by 6 in. ; and the remainder severaliy contain 
10 panes, each 2 ft square ; find the cost of glazing the whole at 
10 annas per sq. ft 

28 . What must oe the length of a piece of land, 15 yards wide, 
that can be exchanged for a piece of the same quality, ^measuring 
20 yards each way ? 

29 . Find the area of the square which has the same perimeter 
as a rectangle whose length is 48 ft and is 3 times its breadth. 

30 . How many flag-stones, each 576 ft long and 4-15 ft wide, 
are requisite for paving a cloister, which encloses a rectangular court, 
4577 yd- Ions' and 41 '93 yd. wide, the cloister being 12-45 ft wide ? 

=^ 31 . A room measuring 42 ft 6 in. by 22 ft 9 in. inside, with 
walls 2 ft 3 in. thiclq is surrounded by a verandah 10 ft. 6 in. w-ide. 

hind the cost of paving this verandah with tiles measuring- 4i in. 

by 3 m., and costing 6 pies each. 
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isy. Example i. Find the length of the side Of a square 
'Which contains 91 sq. ft. 121 sq. in. ^ 

Area=9i sq. ft. 121 sq. in. = 13225 sq. in. ; 

length of side= J13225 in. = 115 in. 

=9 ft. 7 in. 

Example 2. Find the diagonal of a rectangular field. 16 yd. 
long and 12 yd. wide. 

By Euclid I. 47, 

the diagonal = yd.= n/256 + i 44 yd. 

= tJiSfio yd. =20 yd. 

Example 3. The area of a room which is twice as long as it 
‘is broad is 26 sq. yd. 8 sq. ft. ; how long is it ? 

The room can be divided into two equal squares whose side is 
< equal to the breadth of the room. 

Area of each square = 13 sq. yd. 4sq. ft. 

= 121 sq. ft. ; 

side of each square== ^/iSTft.®!! ft. j 
breadth of room=ii ft. =3 yd. 2ft.; 
length of room— 7 yd. i ft. 


EXAMPLES. 116 . 

1 . The area of a square field is 10 acres ; find the length of 
rits side. 

2 . The area of a square room is 502 sq. ft. 73 sq. in. ; find the 
'length of each side. 

3 . How many yards of fencing are required to enclose a 
^square garden containing 4 ro. i po. 29 yd, 6| ft. ? 

4 . A rectangular field is 40 yards long and 30 yards broad ; 
'find the distance from corner to comer. 

6. What is the length of the diagonal of a square whose side 
tis 4 yards ? 

6. The area of a square is 900 sq. ft ; what is the length of 
fits diagonal ? 

7 . The area of the floor of a room is 162 sq. ft. ; its length is 
;twice its breadth ; find its length. 

8. Find the length of a rectangular field which is 3 times as 
dong as it is broad and which contains 768 sq. yd. 
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9. A room is half as long again as it is broad and its area is 

^9-36 sq. yd. ; find its perimeter. 

10 . The sides of two squares contain 77 yd. i ft. 9 in. and 7 yd. 
2 ft. 4 in. respectively ; find the side of a square whose area is 
«qual to the sum of the areas of the two squares. 


188 . Carpeting the .floor and papering the -walls of 
a room. 


Exajnple i. Find the length of carpet 2^ ft. wide, required for 
a room 28 ft. long, 20 ft. broad. 

The carpet which will cover the floor of a room has the same 
area as the floor. 


Area of floor=28x2o sq. ft. ; 

, , . ^ , 28 X 20 , 2$ X 20 X 3 . 

length of carpet reqd.= — it. tt. 

=240 ft. = So yd. 


Example 2. Find the area of the four walls of a rectangular 
room 20 ft. long, 15 ft. broad and 10 fL high. 

The area of the four walls of a rectangular room is obtained by 
multiplying the circuit (f.c., twice the sum of length and breadth) 
of the room by the height of the room. 

The circuit — (20+ 15) X 2 ft. =70 ft. ; 
the area of walls=70X 10 sq. ft. =>700 sq. ft. 

To find the length of paper required to cover the walls, proceed 
as in the preceding example. 

Ifote. In estimating the length of paper required, deductions 
for doors, windows and fireplaces must be made. 

N . B. The cost of carpet or paper may he found by Practice or by 
Compound Multiplication. 


EXAMPLES, liy. 

Find the length of carpet required for rooms harnng the follow- 
- ' ing dimensions : 

1 . Room, 25 ft. long, 18 ft. broad ; carpet, 2 ft. 6 in. wide. 

2 . Room, 20 ft. long, 12 ft. 6 in. broad ; carpet, 27 in. wide. 

3 . Room, 3o| ft. long, 20^ ft. broad ; carpet, 42 In. wide. 

' Find the expense of carpeting a room, 

4 . 16 ft. by loift., with carpet 3 ft. wide, at R2. 8(2. a yard. 
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5 . 30 ft. 9 in. by 25 ft., with carpet 30 in. wide, . at 4s. 6ef. 
a yard. 

Find the area of the walls of the following rectangular rooms : 

6. Length 20 ft., breadth 16 ft., height 9 ft. 

7 . Length 15 ft. 6 in., breadth 12 ft., height 9 ft. 

■8. Length 21 ft. 7 in., breadth 16 ft. 5 in., height 3| yd. 

Find the length of wall paper required for the following rooms : 

9 . 25 ft. long, 20 ft. wide, 12 ft. high ; paper 15 in. wide. 

10. 14 ft. long, lo ft. wide, 7 ft. high ; paper 14 in. wide. 

11. 27 ft. long, 18 ft. wide, ro ft. high ; with paper 16 in. wide, 
■allowing for 2 doors each 7 ft. by 4 ft. 

12. 28 ft. long, 20 ft. broad, 9I ft. high ; with paper 20 in. wide, 
■allowing for a door 6 ft. by 3^ ft. and a window 3 ft. by 2^ ft. 

Find the expense of papering rooms whose dimensions are : 

13 . Length 21 ft., breadth 16 ft., height 10 ft. ; with paper 
j 6 in. wide, at 4a. a yard. 

14 :. Length 50 ft., breadth 35 ft., height 15 ft. ; with paper 
1 5 in. wide, at a yard. 

15 . Length 18 ft., breadth 16 ft., height 9 ft ; with paper 15 in. 
wide, at gcf. a yard, allowing for 3 doors each 6 ft. by 3^ ft, 2 
windows 4 ft. by 2J ft., and a fireplace 6 ft by 4 ft. 6 in. 

16 . How many yards will remain out of 300 yards of matting 
2 ft. 6 in. wide, after covering two floors, each 25 ft. 6 in. by 21 ft ? 

17 . A square room whose floor measures 56 sq. yd. 2 sq. ft. 
36 sq. in., is 10 ft 4 in. high ; find the expense of whitewashing its 
ceiling and walls at 2p, per sq. yd. 

18 . The cost of covering the floor of a room, 12J jrd. by 8f yd., 
with carpet 2\ ft. wide, is ^30 . 14 . 7^ ; find the price of carpet 
■per yard. 

19 . It costs £2. 5j. to paper a room 10 yd. long and 8 yd. wide, 
with paper i| ft. wide, at per yard ; find the height of the room, 

20 . The cost of carpeting a room 16^ ft. long and 12 J ft. 
broad, with carpet at 6j-. per yard, is ;^I4. Vjs . ; find the width of 
the carpet. 

21. If a postage stamp be f of an inch long and | of an inch 

broad, what will be the cost of covering the walls of a room which 
is 15 ft. long, 12 ft. wide and 9 ft. high, with postage stamps, 6 pies 
each ? cr 

22 . What will be the cost of papering a room, 24 ft long by 
-.20 ft. broad and 8 ft. high, which has 2 doors each 7 ft. by 4 ft. 
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with paper 2 ft, wide, at R4 a piece ; the cost of putting it on. 
being 40. per piece, and each piece being 4 yards long ? 

23 . The matting of a room, 3 times as long as broad, at 4. 
flnnaq per sq. ft. cost 5=75 5 and the painting of the walls at 2 annas 
per sq. yd. cost 5=6. 6a. 2|/. ; what is the height of the room 

24 . Find the expense of lining a cistern 10 ft. long, 8 ft. broad, 
and 3 ft deep, with lead at 5 io per cwt, which weighs 5 lb. 
per sq. ft. 

25 . Find the cost of papering a room, iS ft. long, 12 ft. broad, 
and 10 ft hig^ with paper 32 in. wide, at 6 annas a yard, allowing 
for a door 7 ft. by 4 ft., 3 windows each 4 ft. by 3 ft. and a panel- 
ling 2 ft. high round the floor. 

26 . A box with a lid is to be made of plank, one inch thick ; 
the external dimensions are to be 18 in., 12 in., and 9 in. : how 
many sq. ft. of plank will be required ? 

27 . The length of a room is 32^ ft The cost of papering 
the walls at 5 i. I4rt. per sq. yd. is 530S. 2 «. ; and the cost of car- 
peting the floor at 52 . 4a. per sq. yd. is 5150. 5a. Find the height 
and width of the room. 

28 . Find the cost of whitewashing the ceiling and the inner 
and outer sides of the walls of a room, 20 ft. long, 12 ft. wide and 
15 ft. high, at I pie per sq. ft. ; the walls being 1^ ft. thick and 3 ft. 
higher at the outside. 


LAND MEASUREMENT OF BENGAL. 

189 . If we have to find the area of a rectangular piece of land 
say, 14 hi. 3 cot, by 9 bi. 2 cot., we might proceed thus : 

Area=i42ftjX9t'5 bi. (superficial) = i2S.l§g bi, = i2S bi. 15 cot. 
4 ch, 16 ga. 

But such examples are usually worked by the following rule : 
Bigha multiplied by bigha gives bi<-ha. 

Bigha „ jj cotiali „ cottah. 

Cottak „ „ cottah „ dhooL 

Twe7ity dhools make a cottah. 

_ The truth of the rule will appear from the following considera- 
tions ; 

I bi. X I bi = I bi. (superficial) ; 

I bi. XI cot. = I Xw^gbi. ==2^jjbi. =i cot. (superficial) f. 

I cot. X I cot. =wVx^\jbi. =^’5 cot. = I dhool. 
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By this method the above example will be worked thus : 


We multiply all the 
terms of the ist line 
(beginning with the 
lowest) by all the terms 
of the 2nd line (begin- 
ning with the highest). 


bi. 

14 

9 


cot. 

3 

2 


128 . 
Area = 128 bi. 


127 . 7 

I . 8 . 6 = (i4 bi. j 

15. 6 = (i4bi. 3 


= (14 bi. 3 cot.)x9 bi. 


cot.) X 2 cot, 
cot.) X (9 bi. 2 cot.) 


15 cot. 6 dhools 


= 128 bi. 15^5 cot. 

= 128 bi. 15 cot. 4 ch. 16 ga. 


EXAMPLES. 118 . 

Find the area of the following rectangular fields : 


1. 

4 bi. by 3 bi. 


2. 

10 bi. 10 cot. by 5 bi. 

3 . 

12 bi. 15 cot. by 8 bi. 

10 

cot. 


4 . 

14 bi. 8 cot. by 14 bi. 

8 

cot. 


5 . 

24 bi. 8 cot. by 14 bi. 

13 

cot. 


6. 

57 bi. 5 cot. by 42 bi. 

8 

coL 


7 . 

99 bi. 19 cot. by 49 bi. 

19 

cot. 


8. 

115 bi. 14 cot, by 105 bi. 

7 

cot. 


9 . 

8^ bi. by 3^ bi. 


10. 

lof bi. by 15 cot. 

U. 

252 cubits by 164 cubits. 

12. 

408 cubits by 30S cubits. 


XXXIII. MEASUREMENT OF SOLIDITY. 

190 . In Arithmetic we consider the volumes of rectangular 
solids only. 

Example. A rectangular box, a brick, are rectangular solids. 

The length, breadth and thickness (or height or depth) of a 
rectangular solid are called its dimensions. 

191 . The unit of volume is a cube each of whose edges is 
the unit of length. 

Volume or cubic content is measured by the number of 
units of volume which it contains. 

193 . To find ihe vohime of a rectangular solid or rectangular 
parallelopiped. 
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Let the annexed 
figure represent a rect- 
angular parallelepiped, 
of which the length 
AB is 4 ft., breadth BC 
is 3 ft. and thickness 
AD is 2 ft. Divide AB 
BC, AD respectively 
into 4, 3 and 2 equal 
parts, and through the 
points of division draw 
planes parallel to the 

sides. Then the solid t, • 

will be divided into a number of equal blocks, each of which is a 
cubic foot-, and since there are two layers, in each of which there 
are 4x3 blocks, we see that there are 4x3x2 blocks altogether, 
and the solid therefore contains 4x3x2 cubic fecL 

The volume of the solid=4X3X2 cu. ft. 

And generally, in any rectangular solid. 

The measure of volume = measure of length x measure of breadth 

X measure of thickness. 

Or, more briefly, 

Volume = length X breadth x thickness. 

Whence, thickness =volume-r(length x breadth) : etc 



Examph I. Find the cubic content of a rectangular block of 
marble whose dimensions are 3 ft. 2 in., 2 ft. 3 in. and 1 ft. 6 in. 

Volume = 3jx2^xii cu. ft. = ioJ^- cu. ft. 


Example 2. How many bricks will be required to build a wall 
20 ft. long, 10 ft. high and 2 ft. thick ; each brick with its share 
of the mortar being 6 in. long, 3 in. wide and 2 in. deep ? 


Number of bricks = 


vo lume of the wall _ 20x10x2 
volume of each brick ~ ” x J x J 


19200. 


Example 3. A rectangular cistern is 6 ft. long and 4 ft. broad ; 
what is *^he depth of water in it, when it contains 72 cubic feet of 
water ? 


Depth 


volume o f •water 1- r 
area of the base ~ 6 X 4 ^ ^ 


Example 4. A box with a lid is to be made of half-an-inch 
plank ; its internal dimensions are to be 20 in., 15 in. and 9 in. 
How many cu. in. of wood will be required ? 
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The external dimensions of the box are 21 in., 16 in. and 
ioin. ; Its external volume= 2 i x 16 x 10 cu. in.=336o culin.- 
and its internal volume = 20 X 15 X 9 cu. in. = 2700 cu. in. ' Volume 

of wood required for the box= (3360- 2700) cu. in.=66ora. in. 

We may obtain the area of the plank required by dividing the 
volume of the wood by the thickness of the plank. 


ESAMPLES. 1 I». 

Find the cubic contents of the rectangular solids having the 
following dimensions : 

1. 10 ft., 8 ft., 5 ft. 2. 7^- ft., sk ft, 4| ft. 

3 . 3 yd., 7 ft., 30 in. 4 . 5 ft. 10 in., 3 ft., 6 in. 

5. 7 yd. 2 ft. 9 in., 6 ^^d. i ft. 3 in., 10 ft. 10 in. 

6. Find the cubic content of a cube whose edge is 3^ ft. 

7. How many pounds of water will fill a cistern 2 yd. long, 
3 ft. broad and 9 in. deep, having given that a cu. ft. of water 
■weighs 1000 oz. ? 

8. How many bricks, each 9 in. by 6 in. by 4 in., are required 
for a wall 22 yd. long, 8 ft. high and 2 ft. 6 in. thick, leaving in it 
a doorway 6 ft. by 4 ft. 

9 . How many times can a bucket, holding 2 cu. ft. of water, 
'be filled from a tank 30 ft. long, 25 ft. wide and 10 ft. deep ? 

10 . In what time will a cistern 16 ft. by 12 ft. by 10 ft., be 
^filled by a pipe which discharges 40 cu. ft. of water per minute ? 

11 . How many sheets, each 4 ft. long, 2 ft. broad and ^ of an 
inch thick, can be made from 4 cu. ft. of iron ? 

12 . Find the total weight of 27 sheets of copper, each 6 ft. 
long, 4 ft. broad and ^ an inch thick, a cubic foot of copper weigh- 
ing 2 cwt. 

13 . How many times can a pint-bottle be filled from a cistern 
.i 38‘637 in. by 70 in. by 10 in., having given that a gallon contains 
277 ‘274 cubic inches ? 

14 . A cu. inch of gold is hammered into a plate 6 in. square ; 
find the thickness of the plate as the decimal of an inch. 

15 . Water is flowing into a reseiwoir which is 5 ft. square ; 

'how many cu. ft. of water will have flown in when the depth of 
v/ater is 2^ ft. ? ^ 

16 . A cistern, 12 ft. long and 8 ft. 6 in. broad, contains water ; 
how many cu. ft. of water must be drawn off to make the surface 
sink half an inch ? 
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17. A room, 40 ft. loj in. by 25 ft. 8 in., accommodates 100 
persons ; what must be the height of the room if each person has 

17 Sf fee • 

18. What length must be cut off a rectangular marble slab, 
1 ^ ft. broad and 8 in. thick, in order that it may contain 2 cu. ft. ? 

19. Find the cost of digging a canal i mile long, 6 ft. wide 
and 5 ft. deep, at 4 annas per cu. yd. 

20. A lake, whose area is 30 acres, is covered v;ith ice 6 
inches thick ; find the weight of the ice in tons, if a cubic foot of 
ice weigh 900 oz. avoir. 

21. There are 1530 cu. ft. of air in a room 9 ft. high ; find the 
cost of carpeting it at Ri per sq. ft. 

22. A square room, 10 ft. high, contains 4000 cu. ft. of air : 
how many yards of paper, 2 ft. wide, will be required for covering 
its walls ? 

23. A solid stack, 41 ft. 8 in. by 16 ft. S in. by 14 ft. 7 in., 
contains 125000 bricks, each lo in. long and 35 in. thick ; find the 
width of each brick. 

24. A piece of ground is 100 yd. long and 75 yd. wide. To 
what uniform depth must it be excavated that the earth taken out 
may form an embankment of 25000 cubic yards, supposing the 
earth to be increased one-ninth in volume by removal ? 

25. A box (with cover) is made of an-inch-and-a-half plank ; 
its external dimensions are 4 ft, 3 ft. 6 in. and 2 ft. 3 in. : find the 
weight of the box, supposing a cu. ft, of the wood to weigh 36 lb. 

26. The roof of a verandah is supported by 16 teak beams, 
each 9 ft long, 3 in. broad and sin. deep. If the weight of a 
cubic inch of teak is of that of a cubic inch of water, and if a 
cubic foot of water weighs 1000 oz., find the weight in lbs. of the 
timber in the verandah. 

27. _ A crow wishing to quench its thirst came to a vessel which 
contained 28 cu. in. of water. The crow being unable to reach the 
water, picked up several small stones, each three quarters of a 
cubic inch in size, and let them drop into the vessel until the water 
came to the top of the vessel. If the size of the vessel was such 
that it would exactly hold 73 cubic inches of water, find the num- 
ber of stones dropped in by the crow. 

28. The top of a tank is a rectangle whose sides are 1 5 ft. and 
9 ft. ; it is of the same horizontal section throughout its depth. 
What must be its depth in order that it may contain 12960 gallons 
of water, one gallon containing 277*274 cubic inches ? 

29 . A moat is to be dug all round a rectangular fort, 200 vd. 
long and 1 50 yd. broad ; it is to have vertical sides and to be 27* fh 
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wide and lo ft. deep throughout. Find the cost of digging it at 
4 annas per cubic yard. 

30 . ^ A room, 21 ft. long by 13^ ft. wide, is surrounded by walls 
ft. thick and 14 ft. high. There are two doors each 4^ ft. by 
6 ft., and one window 3 ft. by 4J ft. Find (i) the cost of building 
the walls at the rate of fis. la. per cubic yard, and (ii) the number' 
of bricks, each measuring 9 in. by 4 in. by 2^ in., required for the 
work. 


XXXIV. DUODECIMALS. 

193 . Duodecimals or Cross Multiplication is a method 
(similar to that of Art. 189) of finding areas and volumes, made 
use of by painters, bricklayers, etc., in measuring work. 

In duodecimals, the successive linear units are named andi 
counted as follows : 

I loot— 11 privies \ i '^x\vac = l 7 . seconds ; i second=l2 thirds ; etc.. 

Note. A prime = an inch. A second is often called a 

The successive superficial and solid units are named and counted 
t-xactly in the same way as the linear units : Thus, 

I superficial foot=i2 superficial primes ; i supl. prime=i2 supl. 
■•.econds ; etc. 

I solid foot= 12 solid primes; i solid prime=i2 solid seconds; etc. 

Primes, seconds, thirds, etc., are indicated by the accent ( ' ),. 
< ” ), ( )> etc., respectively. 

The whole of the above statement may be briefly put thus : 

I linear foot I 

1 square foot =i2' = i44"=i728"' = 20736*’ = etc. 

I cubic foot J 


194 . We can easily convert quantities expressed in duodecimals- 
to those expressed in feet and inches, and conversely ; rempibering 
that in linear measure the inch is the same as the prime, in square 
measure, as the second, and in cubic measure, as the third. 

Example i. 2 ft. 3 '- 4"=2 ft. 3'/j=2 ft. 3^- in. 

Example 2. 3 sq. ft. 2'. 4". 3'" =3 sq. ft. 2 S"t[% = 3 sq. ft. 

2%} in.. 


Example 3. 7 cu. ft. i' . 2" . 5'" . 61^=7 cu. ft. 173'" t% 

=7 cu. ft. 173J in. 

■ Conversely, 

I Example 4. 4 yd. 3 ft- 2J in. = 15 ft. 2'^= 15 ft. 2 . 4 • 
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Example 5. 2 sq. ft. 195 in.=2sq. ft. I9"5 = 2 sq ft. l' . 7" • 8*". 
Example 6. n cu. ft. loooj in. = ll cu. ft. looo"'i 

= ii cu. ft. 83" CO. ft 6 ' . II" . 4'" . 3 ^ 


EXAMPLES. 120 . 
Express in yards, feet and inches : 


L 12 ft 7' . 5". 

3 . 13 sq. ft 9' . 3 ". 

40 sq. ft. l' . o" . 3'". 

7 . 30 cu. ft 3' . 4". 

9 . 10 cu. ft 2' . i" . o'" . 4‘». 

Express in duodecimals : 
11. 2 yd. 2 ft 7 in. 

13 . 8 ft 1 1 ^ in. 

15 . 6 sq. yd. 2 ft 71^ in. 

17 , 2 cu. yd. 8 ft 1 503 in. 


2. 

20 ft. 8' . 3' 

' . 9'". 

4 . 

22 sq. ft 3' 

. 4" . 8'". 

6. 

2 sq. ft 2' . 

2" . 2'" . 2'». 

8. 

74 cu. ft 7' 

• :> • 4 • 

10. 

3 cu. ft. 3' . 


12. 

II yd. I ft 

7h ‘* 1 - 

14 . 

10 ft 9^ in, 


16 . 

7 sq. yd. 7 

ft. 60} in. 

18 . 

I cu. yd. I 

ft 240J- in. 


195 . The following statements can be proved ns in Art. 189. 


Feet into 

primes give 

(supl.) 

primes ; 

3) 

33 

seconds 

3) 

33 

seconds ; 

35 

33 

thirds 

33 

33 

thirds : etc 

Primes 

13 

primes 

33 

33 

seconds ; 

j) 

33 

seconds 

33 

33 

thirds ; etc. 

Seconds 

33 

seconds 

33 

33 

fourths ; 

33 

33 

thirds 

33 

33 

fifths ; etc. 

(Supl.) feet 

into 

primes 

?ive 

(solid) 

primes ; 

3' 33 

13 

seconds 

3> 

3) 

seconds ; etc. 

„ primes „ 

primes 

33 

33 

seconds ; 

33 33 

33 

seconds 

33 

33 

thirds ; etc. 


Example i. Find the area of a rectangle 7 ft. 8 in. by 6 ft 7 in. 


We multiply all the terms 
•of the multiplicand (commenc- 
ing with the lowest) by all the 
terms of the multiplier (com- 
mencing with the highest). 


ft. 

7 . 8 

6 ■ 7 

46 . o — (7 ft S') X 6 ft 

4 . 5 8 -.(7 ft 8 ')x7'. 

50 . 5 8-(7ft8')x(6ft7'). 


Area=5o sq. ft. 5' . 8"=5o sq. ft 68" = 50 sq. ft 68 in. 
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^ample a. Find the capacity of a cubical vessel whose edee- 
k 2 ft. 3 in. ^ 


ft ' 

2 • 3 
2 • 3 

4 . 6 

6 . 9 
5.0.9 
2 . 3 


(2 ft. 3')X2 ft. 

(2 ft 30 X 3 '. 

(2 ft, 3') X (2 ft. 30. 


10 . I . 6 = (5 sq. ft, o' . 9") X 2 ft. 

I • 3 • 2 . 3 = (5 sq. ft o' . 9") X 3'. 

11.4.8.3 = (5 sq. ft. o' . 9") X (2 ft 3O. 

.'. Capacity=ii cu. ft. 4' . 8" . 3'"=ii cu. ft 675'"=ii cu. 
675 in. 


ft. 


EXAMPLES. 131. 

Find by Cross Multiplication the areas of the following- 
rectangles : 


1. 

3 

ft. 4 

in. by 

2 ft. 3 

in. 


2. 8 ft. 9 

in. 

by 7 

ft. 8 

in. 

3. 

12 

ft. 9 

in. by 

10 ft. 5 

in. 


4 . 16 ft. 1 1 

in. 

by 12 

ft. 10 

in. 

5. 

20 

ft. 7 ^ 

in. by 

1 5 ft. 4 

in. 


6. 40 ft. 6 

in. 

by 3 

ft. 2^ 

in. 

7. 

13 

ft. 8§ 

in. by 

7 ft. 2^ 

in. 


8. 12 ft. 9I 

in. 

by 10 

ft. 2§ 

in. 

9. 

24 

ft. 6§ 

in. by 

9 ft- 3 i 

in. 

10. 120 ft. 3j 

in. 

by 20 

ft. 5^ 

in.. 

Fine 

the volumes 

of the following rectangular solids : 



11. 

4 

ft. 7 

in. by 

3 ft. 9 

in. 

by 

2 ft. 3 in. 





12. 

6 

ft. 8 

in. by 

5 ft- 7 

in. 

by 

3 ft. 5 in. 





13 . 

10 

ft. 8| 

in. by 

9 ft. 6 

in. 

by 

8 ft. 7 in. 





14 . 

12 

ft- 3 l 

in. by 

7 ft- 4 ^ 

in. 

by 

5 ft. 2^ in. 





15. 

20 

ft- 7^ 

in. by 15 ft. 8f 

in. 

by 

10 ft. 2f in. 






N. B. For additional examples, see the two preceding sections. 


XXXV. PROBLEMS AND THE UNITARY METHOD. 

196 . When the value, weight or length, etc., of any number- 
of units is given, we can, by Compound Division, obtain the value,, 
weight or length, etc., of one of the units. And when the value, 
weight or length, etc., of one unit is ^ven, we can, by Ct vipound' 
MuUiplicaiion, obtain the value, weight or length, 'etc., of any 
number of units of the same kind. 
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The solution by the application of the two above ^indplcs U 
called the Unitary Method or the Method of Bcdnction 
to the Unit. The method will be fully explained by the follow- 
ing examples. 

m. Example If 9 articles cost R36, what is the cost of 
1 article ? 

The cost of 9 articles =R36, 

/ ...I article 

= li4. Avs. 

Example 2. If i lb. of tea costs 2r. 6^., what will 8 lb. cost ? 

The cost of I lb. —"zs. 6 ( 1 ., 

‘ 8 ... =(2j. 6(1.) y. 8 

= ^1. Af2S. 


EXAMPLES. 12 S. 

1 . If 7 articles cost R2. loa., what is the cost of i article ? 

2. If 12 maunds of wheat cost R30, what will i inaund cost ? 

3 . If 7^ yards of cloth cost Ri. 140., how much will i yd. cost? 

4 . If the weight of 16 equal bags of rice be 40 maunds, what 
■is the weight of i bag ? 

5 . If the length of a piece of cloth worth iSr. be 12 yards, 
what is the length of a piece of the same cloth worth ij. ? 

6. If the rent of 13 acres of land is £4. 17J., wliat is the rent 
of I acre ? 

7 . If the income-tax on R200 be R5 . 3 . 4, what is the tax 
on Ri ? 

8. If a chair costs R2. 12c., how much will 13 chairs cost ? 

9 . If I Ib. of sugar costs yd., w'hat will 10 lb. ccst ? 

10 . If I bullock can plough 3J bighas in a day, how many 
bighas can 1 1 bullocks plough in a day ? 

11 . If a man walk 3| miles in i hour, how far does he walk 
in 9^ hours ? 

12 . A servant’s wages being js. 6d. per week, how much ought 
he to receive for 7 weeks ? 

13 . If the railway fare for 1 mile is 2^., what is the fare for 
'24 miles ? 

If the carriage of i maund for 150 miles cost R2, what will 
•be the cost of the carriage of loh maunds for the same distance ? 
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Example 3. If 5 men can do a piece of work in 3 days, how 
ilong will it take i man to do it ? 

5 men can do the work in 3 days, 

I man (3 x 5) days, 

15 days. Am. 

Example 4. If i man can do a piece of work in 21 days, in how 
many days can 3 men do it ? 

I man can do the work in 21 days, 

3 men days, 

i.e.^ 7 days. Am. 

Note. In questions such as the two above, it should be noticed 
that to an increase in the number of workmen corresponds a 
-diminution in the number of days, and vice versa. 


EXAMPLES. 133 . 

1 . If 10 men can do a piece of work in 3 days, how long will 
dt take one man to do it ? 

2 . If 12 men finish a piece of work in 5 days, in how many 
-days could one man finish it ? 

3 . If 3 maunds of rice last 9 persons 30 days, how long would 
they last i person ? 

4 . If 7 cwt. can be carried 100 miles for 3^-., how far can i cwt. 
he carried for the same sum ? 

5 . If 13 acres can be rented for 7 months for a certain sum, 
for how many months can i acre be rented for the same sum ? 

6. If I man can do a piece of work in 4o| days, how long will 
it take 9 men to do it ? 

7 . If 30 bushels feed 28 horses for a week, how many horses 
would they keep for 4 weeks ? 

8. If I man reap a field in 18 days, how long will 4 men be 
-doing it ? 

9 . A ship performs a voyage in 55 days, sailing i knot an 
hour, how many days would she take to perform the same voyage 
sailing 5 knots an hour ? 

10 . If the carriages of 56 maunds for i mile cost a certain sum, 
how much will be carried 14 miles for the same money ? 

11 . If 18 horses plough a field in 15 days, how many horses 
will plough it in i day ? 
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12 . If 18 horses plough a field in 15 days, in how many days- 
will I horse plough it ? 

13 . If I horse can be kept 8 days for S:2. So., for how many 
days can 4 horses be kept for the same sum ? 

198 . Each of the above questions requires either multiplica- 
tion or division for its solution. In the following questions the two 
processes are combined. 

Example r. If 3 yards of cloth cost R 4 * what will be the 
cost of 35 yards ? 

The cost of 3 yards =R4. 8fl., 

.* I yard =R4. Sc. xj, 

.* 35 yards = R4. 8^. x *Yi 

=R:52. 8fl. Ans. 

Tn mulfiplyivg by ineihod op muliiplicahon by factors 

should be ad pied. 

Examp' e 2. How much must be paid for 17 maunds of sugar, 
when 8 maunds cost R74 ? 

The cost of 8 maunds =R74, 

.* I maund =R74x|, 

9 maunds =R74 x 

= RS 3 . 4^. ; 

.* 17 maunds=Ri57. 4a. (by addition). 

Ifere we avoid the vmliiplicaiion by 17 which car. not be factorised. 

Exainp f 3. If 6 maunds of w'heat cost R7. S^?., how much can 
be purchased for R12. 8a. ? 

R7. Sa. = i2oa. 

Ri 2. 8a. = 20oa. 
l2oa. is the cost of 6 maunds, 

40a, 2 

200a 10 Ans. 

The artifice employed in this exa7>2ple should be carefully noted. 
We use here 40a. as the unit commoyi to 120a. a7id 200a. 

4 * If 4~ of an estate be worth R90, what is the value 

of I of It ? 

f of the estate is worth R90, 

the estate is w’ortli R90 x 

I of the estate is worth R90 x ^ x i or R80. Ans, 
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Example 5. Express i mile in metres, 32 metres being equal 
to 35 yards. 

35 yards =32 metres, 

5 yards metres, 

/, 1760 yards metres or 1609^ metres. 

EXAMPLES. 134 . 

1 . If 30 bullocks cost R810, what is the cost of 77 bullocks ? 

2 . If 5 cwt. cost E6. 4a., what is the cost of 16 cwt, ? 

3 . Find the value of 21 yd. of cloth when 44 yd. cost S33. 

4 . If 7 pieces of cloth cost R350, what will 13 pieces cost ? 

5 . If 13 reams of paper cost .;^6. 10s., what is the price of 
21 reams? 

6. If 23 copies of a book cost R35. how much will 31 
copies cost ? 

7 . If the cost of 60 eggs be is. 3d., how many can be pur- 
chased for 5^. ? 

8. How many oranges can be bought for E2. 3a. at the rate 
of Sa. gp. a dozen ? 

9 . If 4 cwt. cost £1. IS. id., what will 2 tons 8 cwt cost ? 

10 . If 35 sheep produce 20 ib. of wool, what v/ould 63 sheep 
produce ? 

11 . If 42 men earn R3 . 4 . 6 for a day’s work, what would 1 12 
men earn ? 

12 . If the railway fare for 100 miles be Ss . 8 . 6, what is the 
fare for 275 miles ? 

13 . If 8 persons can be boarded for £3, how many can be 
boarded for £7. los. ? 

14 . What is the value of 600 pins at the rate of 2d. per gross ? 

15 . If 7I lb. cost 2j. yd., what will cwt, cost ? 

16 . If I of a maund cost S3. 12a., find the cost of 3| seers. 

17 . If f of an estate ^be worth S2700, what is the value of ^ 
of the estate ? 

18 . If#j of a cargo be worth ;^357. 7s., what is the value of 
I of the cargo ? 

19 . The owner of *375 of a ship sold f of his share for S5040 ; 
find the value of ‘875 of the ship at the same rate. 

20 . A man lost | of his money, and then spent f of the remaia* 
der ; after which he had S120 left : how much did he lose? 

C. A. 13 



ARITHMETIC 


I7S 


2L A gentleman possessing of an estate sold « of of his 
share for Ri4i. 4«. ; what would *2 of of estate self for at 
the same rate ? 

22 . If a man walk 46 miles in 3 days, in how many days will 
he walk 115 miles ? 

23 . If the rent of 34 acres is B21. 4c., what is the rent of 


51 acres? 

24 . A servant’s wages being ;^io. 8j. per annum, how much 
ought she to receive for 7 weeks ? [i year = 52 weeks.] 

25 . A man’s annual income is il4o88 : v;hat docs he receive 
for 15 days ? [l year =36 5 days.] 

26 . If 27 bus. 2^ pk. cost . 7 . 2j, what is the cost of a 
bushel and a half? 


27 . If 3 cwt. 3 qr. cost £6. 1 5j., what will be the cost of 2 cwt. ? 

28 . A sack of potatoes weighs 89 seers ; if 6 such sacks cost 
S22. 4a., what will be the cost of 22 seers? 

29 . If 17 ac. 2 ro. 38 po. supply 3 horses, how many acres 
will supply 16 horses ? 

30 . If the carriage of 25 maunds for 500 miles cost Ftp. 6/z., 
what weight can be carried the same distance for liS ? 

31 . If a piece of land worth E375 jncld an income of F". Zc., 
what should be the value of a piece of land which yields an income 
of K18. 12a. ? 


32 , If 3f acres can be mown in 7 days, how long will it take 
to mow 9^- acres ? 

33 , If 350 rupees weigh 9 lb., how many pounds will 625 nipecs 
weigh ? 

34 , In a certain time the population of a town Increased from 
78960 to 82908 ; find by how many the population of another town 
of 92360 inhabitants would have increased at the same rate in the 
same time. 


35. A man walks 4 miles in an hour ; horv many yards does 
he walk in a minute. 

36 . A railway train travels at the rate of 20 miles in ilr hours ; 
find the rate per minute. 

37. An express train goes 10 times as fast as a man who walks 
o It. in a second : how many miles per hour does it go ? 

38 . Express 7^ miles in kilometres, 5 kilometres being equal 

to 5456 yards. ^ ^ 

39 . If grammesibe equal to 105 grains, express a pound 

avoir, m grammes, ^ ^ 
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' 40 . Convert ;53 • 7 • 6 to Indian money, given B:8=« I5 j. 

41 . Convert ^ tons to maunds, given 35 seers =72 lb. 

42 . Express 3^ dollars in Indian money, g dollars being equal 
tto 20 iTipees. 

43 . If 8 horses eat as much as 6 oxen, how many oxen will 
■eat as much as 20 horses. 

44 . If 4 men do as much work as 6 boys, how many men will 
■do the work of 1 8 boys ? 

45 . If the price of 7 horses and 5 oxen is S520, and that of 
an ox is R20, find the price of a horse. 

46 . If the weight of 5 rupees and 3 pice is 1200 grains, and 
that of a rupee is 180 grains, find the weight of a pice. 

47 . If 8 horses and 20 sheep eat the grass of 7 acres in a 
certain time, how many acres will feed 10 horses and 24 sheep for 
the same time, supposing a horse to eat as much as 4 sheep ? 

48 . If 15 chairs and 2 tables cost R400, find the cost of 12 
chairs and 3 tables, the cost of 10 chairs being equal to that of 
4 tables. 

49 . If the wages of 4 men be equal to those of 5 women, 
what will 8 women earn in a day, the daily earnings of 10 men 
being Ri.ga. ? 

50 . If a shop-keeper uses a weight of 1$ oz. for i lb., how 
much will a customer lose in buying 24 lb. ? 


Example b. If 35 men finish a piece of work in 8 days, 
'many men will finish it in 10 days ? 

In 8 days the work is done by 35 men. 


• 2 

• e ••• ^ 

...10, 


35X4 

2 -=#^ 

or 28 men. Ans, 


how 


Example T. If the penny loaf weighs 12 oz. when wheat is 
£4 a quarter, what should it weigh when wheat is £4. i6j. a 
-quarter ? 

£4=8oj. ; £4. i6s.=g6s. 

When wheat is Soj. a qr. the loaf weighs 12 oz.. 


16s (12x5) oz., 

g6s. 

oriooz. 


• • 
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Example^. A garrison of 1200 men is provisioned for 6c 
days ; if after 15 days 300 men leave tbe ^garrison, how long will 
the remaining provisions last the men left ? 

The provisions left would last 1200 men 45 days, 
they would last 300 men (45 x 4) days, 
they would last 900 men days, or 60 days. Ans. 

EXAMPLES, 1 35 . 

L If 9 men can mow a field in 4 days, in how many days 
could 6 men mow the same field ? 

2 . If 12 horses can plough a field in 7 days, in how many days 
could 14 horses plough it ? 

3 . If 16 men finish a piece of work in $ days, in how many 
days could 10 men do it ? 

4 . If 25 men reap a field in 12 days, how many men could 
reap it in 20 days ? 

5 . If 7 cwt. feed 15 horses for 8 days, how many horses would 
they feed 12 days ? 

6. If 28 maunds can be carried 50 miles for a certain sum, 
what weight can be carried 125 miles for the same sum ? 

7 . If 16 bighas can be rented for 9 months for Rio, for how 
many months can 36 bighas be rented for the same sum ? 

8. A man walks from Calcutta to Hugly in 6 hours, walking 
4 miles an hour ; how long would he take if he rode at the rate 
of 9 miles an hour ? 

9 . If the twopenny loaf weighs 20 or. when wheat is i6j. 
a quarter, what should it weigh when wheat is ;^8 a quarter ? 

10 . If the sixpenny loaf weighs 64 or. when w’heat is 6r. p.f. 

a bushel, what is the price of wheat per bushel when the sixpenny 
loaf weighs 48 or. ? , 

11 . From a mass of silver I can make 64 plates weighing 3 02. 
each, how many 4 or. plates could I make from the same ? 

12 . A garrison of 1200 men has provisions for 75 days ; how 
long would they last if the garrison were reduced to 500 men ? 

13 . A fortress is pro-vasioned for 4 weeks at the rate of 20 02. 
a day for each man ; if only 12 or, be served out daily for each 
man, how long can the place hold out ? 

14 . A garrison of 1000 men is provisioned for 70 days ; if 
after 20 days the garrison is re-enforc^ by 200 men, how long will 
the remaining provisions last ? 

15 . If 7 men can mow a meadow in 7 da37s, worldng 10 hours- 
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-■a day, now many additional hours a day must they work to do it 
in 5 days ? 

16 . If I borrow E:3oo for 8 months, for how long should I lend 
R400 in return ? 

17 . If it requires 27 J yd. of carpet g in. wide to cover a room, 
how many yards of carpet 7 in. wide will be necessary to cover 
"the same room ? 


EXAMPLES. 136. 

1 . If 30 seers of corn feed 6 horses for 4 days, how many 
horses would they feed for 12 days? 

2 . If 30 seers of corn feed 6 horses for 4 days, how many 
horses would 25 seers feed for the same time? 

3 . If 30 seers of com feed 6 horses for 4 days, for how many 
-days would they feed 8 horses ? 

4 . If 30 seers of com feed 6 horses for 4 days, for how many 
days would 52^ seers feed the same number of horses ? 

5 . If 30 seers of com feed 6 horses for 4 days, how many 
seers will feed 10 horses for the same time ? 

6. If 30 seers of com feed 6 horses for 4 days, how many 
seers will feed the same number of horses for g days ? 

7. If 20 men reap a field of 6 acres in 40 hours, in how many 
hours will 35 men reap the same field ? 

8. If 20 men reap a field of 6 acres in 40 hours, how many 
^men will reap the same field in 25 hours ? 

9 . If 20 men reap a field of 6 acres in 40 hours, how many 
acres will 35 men reap in the same time ? 

10 . If 20 men reap a field of 6 acres in 40 hours, how many 
men will reap 1 5 acres in the same time ? 

11 . If 20 men reap a field of 6 acres in 40 hours, how many 
acres will they reap in 55 hours ? 

12. If 20 men reap a field of 6 acres in 40 hours, in how many 
■hours will they reap a field of 8 acres ? 

13 . When rice is Rs per md., how many people can be fed for 
the same sum that would feed 90 people when rice is R2. So. 
per md. ? 

14 . If I lb. of flour cost gp- when wheat is R3 per md., what 
should be the price of a md. of wheat when i Ib. of flour 
costs I a.? 

15 . How many yards of cloth worth 4a. 6p. per yard must 
xbe given in exchange for 30 yards at 3a. 6p. per yard ? 



ARITHMETIC 


182 


16 . Find the length of a strip of land 20 yd. wide, that should 
be given in exchange for a piece measuring 40 yd* by 3 ° yd- 

17. If 3 lb. of tea cost as much as 10 lb. of sugar, how much 
tea should be given in exchange for 25 lb. of sugar ? 

18 . A brewer receives 10 doz. of brandy in exchange for 
4 barrels of ale worth ;^3. lox. a barrel ; what does the brandy cost 
him per bottle ? 

19 . A man contracts to perform a piece of v/orl: in 20 days 
and immediately employs upon it 16 men. At the end of 12 days 
the work is only half done ; what additional number of men must 
he employ to fulfil the contract ? 

20 . A merchant of Calcutta indented from London poods 

v/orth ;£640, and paid /lo for freight. If a nipcc is equal to is. 
gd., for how many annas must he sell goods, for which he paid is; 
to the London manufacturer, in order to gain on the whole 
outlay ? » 

21 . If a quantity of flour serve 36 men for 15 days at the rate- 
of 1 2 oz. a day for each man, how many ounces a day will caci*. 
man get, when the same quantity of flour ser\’cs 42 men for the* 
same time. 

22 . When grain is E:2 per md. how many horses can be kept, 
for the same sum that would keep 20 horses when grain is III. 8-z 
per md. ? 

Example g. If 10 men can do ai piece of work in 12 days,, 
working 7 hours a day, how many hours a day must 6 men work, 
to do the same in 14 days ? 

10 men can do the work in (12x7) hours, 

2 (12x7x5) , 

6 xj; 

it 

to complete the work in 14 days, they must work 
hours, or 10 hours a day. 


Example 10. If a number of men can dig a trench 210 vd. 
Ipi^g) 3 wide and 2 deep, in 5 days of ii hours each, in how many 

days of 10 hours each, will they dig a trench 420 yd. long, 6 wide- 
and 3 deep ? -r i ay 


(210x3x2) cu. yd. is dug in 55 hours. 

^ hours, 

(420x6x3) hours, 

or 330 hours ; 

the number of days required = ^0” =33- 


O • 
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Example ii. If 8 oxen or 6 horses eat the grass of a field in 
20 days, in how many days will 5 oxen and 4 horses eat it ? 

8 oxen eat as much as 6 horses, 

I ox eats §■ horses, 

5 oxen eat horses, or ^ horses ; 

5 oxen and 4 horses eat as much as (^+4) horses or -^3^ horses. 

Now, 6 horses eat the g^ass in lo days, 

.’. I horse will eat 10 x 6 , 

horses 

or 7|f days. 

c 

EXAMPLES. 127 . 

1 . If 5 men can do a piece of work in 8 days, working 7 hours 
a day, how many men will do the same piece of work in 45 days, 
working 10 hours a day ? 

2. If 9 men can do a piece of work in 7 days, working 10 

hours a day, how many hours a day must 6 men work to do the 

same in 30 days ? 

3 . If 12 men can do a piece of work in 8 days of 7 hours each, 
in how many days of 6 hours each can 10 men do the same ? 

4 . If 20 masons build a wall, 50 ft. long, 2 ft. thick and 14 ft. 
high, in I2 days, in how many days will they build a wall, 55 ft. 
long, 4 thick and 16 high ? 

5 . If 20 men dig a trench, 100 yd. long, 5 wide and 3 deep, 
in 3 days, how many men will dig a trench 150 yd. long, 6 \vide 
and 2 deep, in the same time ? 

6. If 5 men reap a rectangular field, 200 ft. by 50 ft., in 2 days 
of 10 hours each, in how many days of 8 hours each can they reap 
another, 300 ft. by 40 ft. ? 

7 . If 6 men or 8 boys can do a piece of work in 18 Clays; in 
how many days will 3 men and 5 boys do it ? 

8. If 5 men, 7 women or 9 boys can dig a ditch in 1 5 days, in 
how many days can l man, i woman and i boy dig it ? 

9. 4 men do as much work as 6 boys in the same time, and a 
piece of work in which 20 men and 15 boys are engaged takes 25 
days ; how many days would it take if 15 men and 20 boys were 
employed upon it ? 

10, If 10 gas-burners, which are lighted 4 hours every evening 
for 15 days, consume a quantity of gas which costs E3, for how 
many days can 12 burners be lighted 5 hours every evening at the 
same cost ? 
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11 . If a piece of matting, measuring 7 'ft 4 in. by 5 ft., cost 
S6. 14a., what will be the cost of a piece of the same malting, 
measuring 10 ft. by 6 ft. 6 in. ? 

12 . If the cost of printing a book of 250 pages, with 21 lines 
on each page, and on an average 10 words in each line, be Pti2~, 
find the cost of printing a book of 300 pages, with 14 lines on each 
page and 8 words in each line. 

13 . If 8 men, working 7 hours a day, take 12 days to complete 
a piece of work, how long will 14 boys, working 6 hours a day, 
take to do the same work, the w'ork of one man being equal to 
that of two boys in the same time ? 

14 . If the feeding of 8 horses and 20 sheep for a month cost 
Rioo, what will be the cost of feeding 6 horses and 50 sheep for a 
month, supposing that 2 horses eat as mucli as 15 sheep ? 

BANKRUPTCIES, RATING, TAXING, ETC. 

199 . Examp’ e i. A bankrupt’s debts are 1^7240, and his 
assets (/.£., the value of his property) are Il543o ; how much can 
he pay in the rupee ? 

In the place of 8:7240 he can pay 85430, 

; Ri 8^ivC. or82, 

or 12 annas ; 

he can pay 12a. in the rupee. 

■Example 2. A bankiaipt’s debts amount to ;^372o, and he pays 
iSi. in the pound; what are his assets ? 

In the place of ;(^i he pays i Sr., 

;^372o (3720XiS)r., 

his assets are (3720X i8)r., or ;iC334S. 

Example^. A man pays an income-tax of 8121; at the rate of 
5^. in the rupee ; find his income. 

8125=24000^. 

He pays 57J, on 81, 

.* 24000^. on 84800 ; 

his income is 84800. 

Exa7nple 4. After paying an income-tax of (jcL in the pound 
a man has £^Zo left ; find his gross income. 

He has igs. 6d. left out of £1, 

£-^5 ; 

( 78 ox 2 o)r. oj. . 

his gross income is £800. 


• • 
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Exaviple 5. A man pays an income-tax of 6/. in the rupee on 
f of his income ; how iriuch in the rupee does he pay on his whole 
income ? 

He pays bp. in the rupee on f of his income, i.e.^ he pays 
•of f of his income, or of his income. But jV of Bi =4/. ; .'. he 
pays £p. in the rupee on his whole income. 

Example 6. When income-tax is ip. in the rupee a person 
has to pay B20 more than when the tax was i,p. in the rupee 
find his income. 

Difference of tax is \p. when the income is Bi. 

(20 X 16 X 12)/. B(2o X 16 X 12), 

or B3840 ; 

his income is B3840. 


EXAMPLES. J 38 . 


1 . Find the income-tax on B3600 at ^p. in the B. 

2 . How much will a poor-rate of 2J. bd. in the £ produce in a 
parish where the whole property is rated at JdsibZ. 8j. 1 

3 . Find the amount of road-cess, at bp. in the B, on a rental 
'Of Bssoo. 


4 . A bankrupt’s debts are B7880, and his assets B4925 ; how 
much in the rupee can he pay 1 

5 . A bankrupt’s effects amount to B6131 .5.4, and his debts 
are B36788 ; how much can he pay in the rupee ? 

6. If a man has to pay ;!^g . 7 . 6 for income-tax on an income 
■of i^7So, what is the rate of tax per ? 

7. A bankrupt’s debts are B3798, and he pays 12a. bp. in the 
rupee ; what are his assets ? 

8. A bankrupt’s assets are;^29oo, and he pays his creditors 
I4i'. bd. in the Pi ; what do his debts amount to ? 


9 . A man pays an income-tax of B40 at the rate of 4 p. in the 
rupee ; find his income. 

10. If I pay ;^i6. los. bd. for income-tax, being at the rate of 

10^. in the p, what is my income ? ^ 

11 . After paying an income-tax of 5p. in the rupee a man has< ' 
B2805 left ; find his gross income. 

12 . A person after paying jd. in the for income-t? 

^,^174. J5J. left ; what was his gross income ? 

13 . A creditor received lbs. 3^?. in the £, and 
^135, loj'. ; how much was due to him ? 





ARITHMETIC 


1 86 

14. A, man pays an income-tax of in the rupee on | of hh 
income ; wliat rate per lupee does he pay on his whole income ? 

16. A man pays an income-tax of in the rupee on ^ of his 
income ; what fraction of his whole income is paid as income-tax ? 

16. When the income-tax is 9^- in the pound a person has to pay 
;^4o less than when the tax was is. in the pound ; find his income. 

17. When the income-tax is yd. in the pound a person has to 
pay .^25 more than when the tax was 5a'. in the pound ; find his 
income. 


PROBLEMS RELATING TO WORK DONE IN A 
CERTAIN TIME. 


^00. Exaviple l. A can do a piece of work in 7 days, and /> 
can do it in 9 days ; how long will A and />’, working together, 
take to do the work ? 

A can do the work in 7 days, .*. can do 1 of it in i day ; 

B 9 , .-. B ; 

/. A and B together can do (i-f 7) of it in one day, 


the whole in days 5 

/, the time required = days = 3^ ^ days. 


Example 2. A and B together can perform a piece of work irt 
5 daySj and A alone can do it in 8 days : what time will it take B 
to do it alone ? 

A and B can do the work in 5 days, .'. they can do-J of it in i day ; 

A alone 8 , he } ; 

B alone can do (-J - J) of it in i day, 

• i} 

•• 4(5 , 

•% the whole in -■‘/f- days or 15^ days. Ans. 


Exa 7 nple 3.^ A vessel can be filled by a pipe in 25 minutes, and 
It can be emptied by a waste pipe in 20 minutes : if both the pipes 
be opened when the vessel is full, how soon will it be empty ? 

1st pipe fills -jV of the vessel in i minute, 


i.e. 


9 


2nd pipe empties 

when both pipes are open 

of the vessel is emptied in l minute, 

TOtJ 

the whole will be emptied in 100 minutes. 


I 


• • 
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^ Example 4. A and, ^ can do a piece of work in 5 hours ; A and 
C in 4 hours ; B and C in 3,2 hours. In what time, can A alone do it 1 : 

A and B can do 1 in i hour ; 

A and C i • 

/. two men of A’s strength, and B and C can do 

in I hour , 

but B and C can do f in i hour ; 
two men of A's strength can do in i hour, 

or I hour ; 

A can do 2®^^ in i hour ; 

A can do the whole in hours, or 125% hours. Affs. 

Example 5. A does ^ of a piece of work in 20 days ; he then 
calls in B^ and they finish the work in 3 days ; how long would B 
take to do the whole work by himself ? 


A does 

4 

r 

of the work in 20 days, 

A can do 

1 

of the work in i day. 

A does 

■it 

of the work in 3 days, 

but A and B do 


of the work in 3 days, 

B does 


of the work in 3 days, 

* 

0 

€s 


j *** * -I* 


B can do 

n 

ts 



B can do the whole work in days, or days. Ajis. 
EXAMPLES. 139. 

1. A can do a piece of work in lo hours ; B can do it in 8 
hours. In what time will they do it if they work together 1 

2. If A does a piece of work in 4 days, which B can do in 5, and 
C can do in 6, in what time will they do it, all working together ? 

3. A cistern can be filled by one pipe in 3^ hours, by a second 
in 3^ hours, and by a third in 5^ hours ; in what time wll it be 
filled by all the three in action together ? 

4. A can reap a field in 10 days ; B can reap it in 12 days ; 
C can reap it in 15 days ; how long will it take them all together 
to reap it, and what part of the work will be done by each ? 

5. A and B together can dig a trench in 4 days, and A alone 
can dig it in 6 days ; in how many days can B alone dig it ? 

6. Two pipes, P and together can fill a cistern in 20 minutes,, 
and P alone in 30 minutes ; how long would Q alone take ? 
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7. A vessel can be filled by one pipe in 8 minutes, by a second 
pipe in lo minutes ; it can be emptied by a xr.Jste pipe in I2 mi- 
nutes : in what time will the vessel oe filled if all the three be 
opened at once ? 

8. A vessel has 3 pipes connected with it, 2 to supply and 
1 to draw off. The first alone can fill the vessel in 4^ hours, the 
second in 3 hours, and the third can empty it in ll hours. If all 
the pipes be opened when the vessel is half-full, how soon will it 
be empty ? 

0. A and B can do a piece of work in 6 days ; A and C in 5I 
•days : B and C in 4 days. In what time could each do it ? 

10 . A and B can mow a field in 3i days ; A and C in 4 days ; 
■B and C in 5 days. In what time could they mow it, all working 
together ? 

11. A does I of a piece of work in 9 days ; he then calls in B, 
and they finish the work in 6 days. How long would B take to do 
the whole work by himself ? 

12. A does .^tr of a piece of work in 15 days ; he does the re- 
mainder with the assistance of in 4 days. In what time could 
A and B together do it ? 

13 . A can do a piece of work in 16 days, B in 10 days ; A and 
B work at it together for 6 days, and then C finishes it in 3 days ; 
in how many days could Chave done it alone ? 

14 . A and B together can do a piece of work in 6 days, B 
alone could do it in 16 days. If B stops after 3 days, how long 
afterwards will A have finished the work ? 

15 . A and B can reap a field in 30 days, working together. 
After II days, however, B is called off, and A finishes it by himself 
in 38 days more. In what time could each alone do the whole ? 

16 . A, B and C together can do a piece of work in 6 days, 
■which B alone can do in 16 days, and B and C together can do in 
10 days *, in how many days can A and B together do it ? 

17 . Five men can do a piece of work in 2 hours, which 7 
women could do in 3 hours, or 9 children in 4 hours. How long 
would I man, i woman and i child together take to do the work ? 

18 . A can do a piece of work in 4 hours, B and C can do it 
in 3 hours, A and C can do it in 2 hours. How long ■would B 
alone take to do it ? 

19 . A and B together can do a piece of ■work in S days ; B 
alone can do it in 12 days ; supposing B alone works at it for 4 
days, in how many more days could A alone finish it ? 

20. Three taps. A, B and C, can fill a cistern in 10 min., 
•12 mm. and 15 min. respectively. They are all turned on at once, 
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but after I ^ min. B and C are turned off. How many minutes- 
longer will A take then to fill the cistern ? 

21. Two pipes, A and B, can fill a cistern in 3 hours and 4 
hours respectively ; a waste pipe C can empty it in 2 hours ; if^ 
these pipes be opened in order at 7, 8 and 9 o’clock, find when 
the cistern will be filled. 

22. A piece of work was to be completed in 40 days ; a number 
of men employed upon it dtd only' half the work in 24 days 
16 more pen were then set on, and the work was completed in 
the specified time ; how many men were employed at firsf? 

' 23. A can do a certain work in the same time in which B and 

C together can do it. If A and B together could do it in 10 days, 
and C alone in 59 days, in what time could B alone do it. ? 

24. A and B can do a piece of work in 10 days, B and C in 15, 
days, and A and C in 25 days : they all work at it together for 

4 days ; A then leaves, and_ B and C go on together for 5 days 
more, and then B leaves : in how many more days will C com- 
plete the work ? 

25. A cistern can be filled by two pipes in 30 and 40 minutes, 
respectively ; both the pipes were opened at once but after some 
time the first was shut up, and the cistern was filled in 10 minutes, 
more. How long after the pipes had been opened was the first, 
pipe shut up ? 

26. A cistern has 3 pipes. A, B and C ; A and B can fill it in 
2 and 3 hours respectively ; C is a waste pipe. If all the three 
pipes be opened at once ^ of the cistern will be filled up in 30.- 
minutes. In what time can C empty the full cistern ? 

27. Forty men can finish a piece of work in 40 days ; but if 

5 men leave the work after every tenth day, in what time will the 
whole work be completed ? 

PROBLEMS RELATING TO CLOCKS. 

301. Example i. Two clocks are at 12 noon ; one gains 40 
seconds and the other loses 50 seconds m 24 hours : after what, 
interval will the one have gained 16 minutes on the other, and, 
what time will each then show ? What will be the true time when 
the first clock indicates 3 P. M. on the following day ? 

(i) The one clock gains on the other (404-50) seconds in. 
24 hours ; 

i.e.i it gains | min. in i day, 

I f » 

16 days, or days, 

or 10 days 16 hours (true time). 


••••< 
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(ii) Now in days _the first dock ^ gains 'Ij" x 40 sec. or 7J 
min., and the second loses "g” x 50 sec. or S-j- min. 

But the correct clock, at the end of the interval (r. c., 10 days 
j6 hours) will show 4 A. M. 

Therefore the first will show 4 h. 7^ min. A. M. ; 
and the second will show 3 k- 5ltf niin. A. M. 

(iii) From 12 noon to 3 T* on the following day there are 
.27 hours. 

24 h. 40 sec. of the first clock= i day of the correct clock, 

i.e., = iday 

I h = da 

27 h = ^da 

Now da. == I da. 2 h. 59-/iVr 

When the first clock indicates 3 P. M. on the following day, 
the true time will be 2 h. 59./iVr m'*!- P* 


EXAMPLES. ISO. 

1. A watch which is 5 minutes too fast at 12 o’clock on 
Sunday gains 2 min. 15 sec. per day; what time will it indicate 
at half past 2 P. M. on the following Tuesday ? 

2. A clock which is 10 minutes too fast at 9 A. on ^Tonday 
loses 3 min. per day ; what time will it show at a quarter to 3 P. M. 
on the folio-wing Wednesday ? 

3. One clock gains 2 minutes, and a second gains 3 minutes 
in 24 hours : the first is put right at 12 o’clock on Tuesday, the 
second at 3 P. isi. on the following Wednesday : when will they 
indicate the same time ? 

4. Two clocks are exactly together at S A. M. on a certain day ; 
one loses 6 seconds and the other gains 10 seconds in 24 hours ; 
when will the one be half an hour before the other, and what time 
will each clock then show ? 

5. A -watch which shoiys correct time at noon on Tuesday 
gams 2| min. a day : what is the correct time on the following 
Sunday when it is 9 A. M. by the watch ? 

6. Two clocks strike 9 together on Monday morning ; on 
Tuesday morning one wants 10 minutes to 1 1, when the other 
stnMs II. How much must the slower be put on, or the faster 
rput back, that they may strike 9 together in the evening ? 
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7 . A clock which was 1*4 min. fast at a quarter to ii P. M. on 
3 Dec. 2, was 8 min. slow at 9 A. M. on Dec. 7 ; when was it exactly 
right ? 

8. A clock which was i*2 min. fast at a quarter to ii p. m. 
on Nov. 28, was exactly right at 11-30 p. m. the following 
'day. How many minutes was it slow at a quarter to 2 P. M. on 
Dec. 7 ? 

9 . A clock which is 7^ min. fast on Tuesday at noon, is 
4|- inin. fast at midnight on the following Monday ; howfmuch 
■did it lose in a day ? 

10 . A watch which gains 7^ min. in a day is J2 minutes fast 
■at midnight on Sunday. What will be the true time when the 
■watch indicates 4-32 P. M. on Wednesday ? 

11 . Two clocks, of which one gains 3| min. and the other 
loses 2^ irin. in 24 hours, were both within i min. of the true 
time, the former fast and the latter slow, at noon on Sunday last ; 
they now differ from one another by IS min. : find the day of the 
•week and the hour of the day. 

12 . A clock loses 2^ minutes a day ; how must the hands be 
placed at 9 A. M. so as to point to true time at noon ? 

13 . One clock gains I2| minutes, and another gains 7I minutes 
in 12 hours. They are set right at noon on Sunday. Determine 
the time indicated by each cloclq when the one appears to -have 
gained 2 if min. on the other, 

14 . A clock set accurately at i o’clock indicates 10 minutes to 

'6 at 6 o’clock ; what is the true time when the clock indicates 
•6 o’clock ? , 

15 . A watch is 73 seconds slow at noon on January ist 1887 : 
how much must it gain daily that it may be lyf seconds fast at 
noon on July 1st ? 

16 . A watch is set right at lo P, M, on Sunday^ ; at 10 A. 

•nn Wednesday it is 5 minutes too fast ; what will be the true 
time when it is 2 P. M. by the watch on Friday ? 

17 . A watch which gains 5 minutes in 12 hours is put right on 
January ist 1888 ; when tvill it again show correct time ? 

18 . A church-clock was 1 5 minutes too fast 10 days ago, and 
to-day at the same hour it is. 15 minutes too slow: when did it 
show true time ? When will it again show true time ? 

19 . Two clocks, of which one gains and the other loses one 
minute in an hour, strike one o’clock together ; what will be the 
inlerval, measured by a correct clock, between their respective 
striking 2 ? 
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Example 2. Find the time between 4 and 5 o clock when thcr 
hands of a clock are (i) together, (ii) at right angles, (in) opposite 
to each other. 

ITote. While the minute-hand passes 
over 60 minute-divisions the hour ^ hand 
passes over only 5. Therefore in 60 minutes 
the minute-hand gains 55 divisions on the 
hour-hand ; and therefore in_ 12 minutes 
the minute-hand gains 1 1 divisions on the 
hour-hand. 

At 4 o’clock the minute-hand is 20 divisions behind the other. 

(i) The two hands to be together between and 5, the minute- 
hand has to gain 20 divisions on the hour-hand. 

The minute-hand gains ii divisions in 12 minutes, 

r division in 

20 divisions in ; 

the time required is min. or min. p.ist 4. 

(ii) When the hands are at right angles there is a space of 15- 
minute-divisions between them. Between 4 and 5 this will liappcn- 
Uvice : first, when the minute-hand has gained 5 (f.r., 20- ic) divi- 
sions; and secondly, when it has gained 35 (;.r., 20-M5) tlivfsions. 

The minute-hand gains II divisions in 12 minutes, 

.' I division in 

.’ 5 divisions in -Jt" 

and 35 divisions in -i-Yt ^ ; 

The two hands will be at right angles at min. or 

Sfi min. past 4; and also at min. or 38^^ min. past 4. 

(in) When the hands are opposite to each other, there is a 
space of 30 divisions between them. This will happen when the 
minute-hand has gained 50 (z'.e., 20+30) divisions. 

The process vdll be similar to that in the preceding cases. 
The time is 541®^ min. past 4. 

EXAMPLES. 131 . 

• '^kat time are the hands of a clock (i) coincident, (ii) at 
nght angles, (lii) opposite each other, (iv) 12 divisions apart, 
(v) 22 divisions apart, between the hours of 

1. 2 and 3 ? 2. 3 and 4 ? 3. 6 and •» ? 
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4 . 12 and i ? 6. 7 and 8 ? 6. 10 and ii ? 

7 . A watch is 10 minutes too fast at noon ; it loses 2 min. in 
one hour : find the true time when its hands are at right angles 
between 2 and 3 o’clock. 

8. A clock is 5 minutes too slow at i ; it gains i min. in an 
hour : what is the true time when its hands are together for the 
fifth time after i o’clock ? 

9 . _ A clock is put right at 4 P. M. ; it gains min. an hour ; 
what is the true time when its hands are at right angles for the 
fourth time after 4 ? 

10 . A clock indicates correct time when its hands are together 
between 2 and 3 o’clock ; if it had been losing 2 min. every hour, 
what time did it indicate at 12 noon ? 

11 . A clock, in which the hour-hand has been displaced, shows 
the time to be 16 minutes past 3, and the two hands are together : 
the time is between 3 and 4 o’clock. Find by how many minute- 
divisions the hand has been displaced. 

12 . If the hands of a clock come together every 63 minutes 
(true time), how much does the clock gain or lose in a day ? 


PROBLEMS CONCERNING TIME AND DISTANCE. 

203 . Example i. A passenger train leaves Calcutta at 4 P. M. 
and travels at the rate of 20 miles an hour ; the mail train leaves 
Calcutta at 9 P. m. and travels, on a parallel line of rails, at the 
rate of 30 miles an hour : when and where will the second train 
overtake the first ? 

The first train has started S hours before the second ; and is 
therefore (20 X 5) or 100 miles away when the second train starts. 
Therefore the second train has to gain 100 miles on the first, at the 
rate of 10 (/.(?., 30 — 20) miles an hour. 

Second train gains 10 miles in i hour on the first, 

• 100 10 hours : 

the time required is 10 hours after the second train starts : 
and* A the second overtakes the first (30x10) or 300 miles from 
Calcutta. 

Example 2. A hare, pursued by a greyhound, is 30 yards before 
him at starting ; whilst the hare takes 4 leaps. the :dog takes 3 ; in 
one leap the hare goes li yards, and the. dog, 2h yards : how far 
will the hare have gone when she is caught by the hound ? 

C. A 13 
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Whilst the nare runs (4x1^) yd., or 6 yd,, the do? runs 
(3X2i) yd., or yi yd. Hence 

The dog gains yd. v?hi!st the hare runs 6 yd., 

3 yd yd., 

/ 30 yd 120 yd. ; 

/. the required distance is 120 yd. 

Example 3. A starts from P to walk to Q, a distance of 
5 if miles, at the rate of 3I miles an hour an hour later B starts 
from Q for P and walks at the rate of 4J miles an hour ; when 
and where will A meet B ? 

A has already gone 3I miles when B starts. Of the remaining 
48 miles, A walks 3I and B walks 4} in one hour ; that is, they 
together pass over (3|+4i) or 8 miles in one hour. Therefore 
48 miles are passed over in or 6 hours. Therefore A meets B 
in 6 hours after B started. And therefore they meet at a distance 
of 41^x6 or 25I miles from Q. 

Example 4. Two trains, 77 yd. and 99 yd. long respectively, 
run at the rates of 25 and 20 miles an hour respectively on parallel 
rails in opposite directions ; how long do they take to pass each 
other ? How long would they take to pass each other if they were 
running in the same direction ? How long would a person sitting 
in the first train take to pass the other ? 

(i) The two trains running in opposite directions will pass each 
other in the time in which (77+99) or 176 yards arc passed over at 
the rate of (25+20) or 45 miles an hour. 

Now, 45 miles are passed over in i hour, 

U.y 45 X 1760 yd. I hour, 

176 yd. hour ; 

/. the time required hr., or 8 seconds. 

(ii) When the trains run in the same direction they pass each 
other in the time in which (77+99) or 176 yards arc passed over 
at the rate of (25-20) or smiles an hour. The time required 
will be found to be 72 seconds. 

(iii) First, when the trains are running in opposite directions, 
a person sitting in the first train will pass the other in the time in 
which 99 yd. (z.^., the length of the second train) are passed over 
at the rate of (25+20) or 45 miles an hour. The required time 
will be found to be 4^ seconds. 

Secondly, when the trains run in the same direction, 99 yd arc 
to be passed oyer at the rate of (25-20) or 5 miles an hour. The 
required time is 40^ seconds. 
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Example 5- A man rows down a river i8 miles in 4 hours with 
■the stream, and returns in labours: find the rate at which he 
-rows, and the rate at which the stream flows. 

He rows 18 rniles in 4 hours down the stream ; therefore he 
' rows or 4^ miles an hour down the stream. 

Again, he rows 18 miles in 12 hours up the stream ; therefore 
•■■'he rows or ih miles an hour up the stream. 

4^ miles an hour is the sum of the rate at which the man 
rows and the rate at which the stream flows ; and i^ miles an 
'hour is their difference. Hence the rates are 3 miles and miles 
an hour respectively. 

Example 6. If a snail, on the average, creep 31 inches up a 
‘pole during 12 hours in the night, and slip down 16 inches during 
the 12 hours in the day, how many hours will he be in getting to 
the top of a pole 35 feet high ? 

Length of the pole=42o in. Now in 24 hours the snail creeps 
•up (31 — 16) in. or 15 in. ; therefore in (24x26) hr, the snail creeps 
up (15x26) in., or 390 in. ; therefore he has (420-390) in. or 
30 in. more to get up. And he goes over 31 in. in 12 hr., and 
therefore over 30 in. in hr. Therefore he reaches the top in 
(24x26+ hr., or in 63S|f hours. [The number of days (26) 
has been so determined that (420 in. — 15 in. x 26) may be equal 
"to 31 in. or just less than 31 in.] 

EXAMPLES. 132. 

1 . One man takes 100 steps a minute, each 2 ft. long ; another 
walks 4 miles an hour ; if they start together, how soon will one 
of them be 38 yards ahead of the other ? 

2 . A person wishing to go from A to B walked for 4J hours 
-at the rate of i mile in 2i§ min., he then rode for i6:| hours 
three times as fast as he walked, and then had to travel by rail 
for io| hours three times as fast as he rode ; find the distance 
from A to B. 

3 . A train leaves Calcutta at 7-30 A. M. and travels 25 miles 
-an hour ; another train leaves Calcutta at noon and travels 
40 miles an hour : when and where "will the second train overtake 
the first ? 

4 . A train going 30 miles an hour leaves Calcutta for AUaha- 
■'bad (600 miles) at 9 P. M., another train going 40 miles an hour 
leaves Allahabad for Calcutta at the same time ; when and where ‘ 
•will they pass each other ? 

5 . Two trains, each 88 yards long, are running in opposite 1 
'directions on parallel rails, the first at 40 miles an hour, the 
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other at 35 miles an hour ; how long will they tahe to pass each 
other ? 

6 . In the above example, if the trains run in the same direc- 
tion, how long will a person sitting in the faster train take to pass 
the other? 

7 . A man rows down a river 15 miles in 3 hours with the 
stream and returns in hours ; find the rate at which he rows, 
and the rate at which the stream flows. 

8. A man rows 12 miles in 5 hours against the stream, the- 
rate of which is 4 miles an hour t how long will he be rov/ing 15 
miles with the stream ? 

9 . A policeman goes after a thief who has 100 yards’ start ; il 
the policeman run a mile In 6 minutes, and the thief a mile in ic 
minutes, how far will the thief have gone before he is overtaken ? 

10 . A man starts at 7 A. M. and travels at the rate of 4^ tniles 
an hour : at 8-15 A. M. a coach starts from the same place and 
follows the man, travelling at the rate of 6^ miles an hour ; at 
what o’clock will the coach overtake the man ? 

IL A starts from Allahabad to Cawnporc and walks at the 
rate of 5 miles an hour ; B starts from Cawnporc 3 hours latpr and 
walks towards Allahabad at the rate of 4^ miles an hour : if they 
meet in li hours after B started, find the distance from Allahabad 
to Cawnpore. 

12 . A starts from Calcutta to Hugh (24 miles) at 6 A. M. 
walking 4 miles an hour ; B starts from Calcutta an hour later anik 
reaches Hugh one hour before A ; where did they meet ? 

13 . A man walks to a town at the rate of 3^ miles an hour and 
rides back at the rate of 6 miles an hour : how far has he walked, 
the whole time occupied haHng been 3 hours 10 minutes ? 

14 . A and B run a mile in opposite directions : while A nins 
6 yards B runs 5 ; B gets 9 seconds’ start, during which time he 
runs 22| yards ; find when he will pass A. 

15 . A train leaves Calcutta at 7 A. M. and reaches Burdwan 
at II A. M, ; another train leaves Burdwan at 8 a. M. and reaches 
Calcutta at 10-30 a. M. ; at what hour do they meet ? 

16 . A train starts from P for Q travelling 20 miles an hour ; 

hours later another train starts from P and travelling at the 

rate of 30 miles an hour reaches Q 2^ hours before the first train : 
find the distance from P\oQ. 

17 . A horseman leaves Madral at 10 A. M. and in 5 hours over- 
takes a coach which left Madras ax 9 a. M. If the coach had been 
2 miles farther on the road when the horseman started} it would ’ 
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"have been overtaken in 7 hours. Find the rates of the horseman 
-•and the coach. 

18. A and B start at the same time from Patna and Bankipore, 
-and proceed towards each other at the rates of 3 and 4 miles per 
hour respectively. They meet when B has walked one mile farther 
than A. Find the distance between Patna and Bankipore. 

18a. A, B and C start from the same place at intervals of an 
hour and walk at the rate of 3) 4 5 miles an hour respectivelv. 

■A starts first, but when he is overtaken by B he returns towards 

- the starting-place ; find the distance from the starting-place where 
he would meet C. 

19. A man rides at the rate of 1 1 miles an hour, but stops 5 

- minutes to change horses at the end of every 7th mile ; how long 
will he take to go a distance of 94 miles ? 

20. A man rides at the rate of 10 miles an hour, but stops 10 
-minutes to change horses at the end of every 12th mile ; how long 

- will he take to go a distance of 96 miles ? 

21. If a gun fire 7 shots every 9 minutes, how many will it 
-fire in an hour ? 

22. A monkey, climbing up a greased pole, ascends 10 ft. and 
slips down 3 ft. in alternate minutes. If the pole is 63 ft. high, 
how long will it take him to reach the top ? 

23. A vessel has 2 pipes attached to it, i to supply and i to 
draw off. The supply-pipe can fill the vessel in 40 minutes, and 

- the waste-pipe can empty it in an hour. If the supply-pjipe and 
waste-pipe are kept open in alternate minutes, in what time will 
the vessel be filled ? 

24. A boy and a girl began to fill a cistern : the boy brings a 
quart at the end of every 2 minutes and the girl brings a pint 
every 3 minutes. In what time will the cistern be filled, if it holds 
4I gallons ? 

*303. Example. A, B and C start from the same point ^d 
travel round an island 30 miles in circumference, A and B travelling 
in the same direction and (7'in the opposite direction. If.^ travels 
at the rate of 5, B at the rate of 7 and C at the rate of 8 miles an 
hour, in how many hours will they all come together again ? 

B gains 2 miles on 4? in I hour ; he gains 30 miles or a com- 
plete circuit in hr., that is, A and B are together at the end of 
every 15 hours. "A and C together pass over 13 miles in r hr. ; 
• they come together every hours. And therefore A, B and C 
will come together at the end of any number of hours which is a 
common multiple of 15 and j but the L. C. M. of 15 and is 
30 : therefore A, B, C are first together at the end of 30 hours. 
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EXAMPLES. i;53. 

1. A and P start together from the same point to ^vaU: round 
a. orcular course, 10 miles long ; A walks 4 miles and B 3 miles 
an hour. When will they next meet, (i) if they v. alk in the same 
direction, (ii) if they walk in opposite directions ? 

2. takes 3 hours and A takes 5 to walk lound a park. It 
they start together, when will they next meet, supposing (i) that 
they walk in the same direction, (ii) that they walk in opposite 
directions ? 

3. A, B, C start from the same point and travel in the same 
direction round an island 63 miles in circumference. A at the sate 
of 10, B at the rate of 12, and C at the rate of lO miles a day ; in 
how' many days m'll they come together again ? 

4. A can go round an island in 15 days, B can go round it in 
20 days and C in 25 days. If they start simultaneously from the 
same point, A and B travelling in one direction and C in the 
opposite direction, in how many days will tliey come together 
again ? In how many days will they come together again at the 
starting point ? 

5. Three boys agree to start together from the same point 
and run round a circular park 6 miles in circumference ; they* run 
at the rates of 3, 5 and 7 miles per hour respectively ; in how 
many hours will they come together again ? In what time will 
thJty come together again at the point from which they started? 
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304. Example can beat .ff by 40 yards in a mile race ; 
B can beat C by 20 yards in a mile race' : i{* A and C run a mils, 
by how much will A win ? 


A can run 1760 yards while B runs 1720, 


• 

A 

1742 




A 

IX.SOXAA 

B - . 


[but 

B 



... 1740»] 


A 

. ... IT 6 Ox 4 » 


... 1740, 

• • 

A 


C ... 

... 


A 

will win by (1760 - 

- I7 oo/y) or 

59vj. yards. 


or 1 700,^ yxL 


Example 2. A can give B 20 yards, and C 30 vards in 
of 200 yards ; how many yards can B give C in 300 yards ? 


a ract' 
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[Note. — can give B 20 yards in 200 yards” means that in a 
race of 200 yards A can give B 20 yards’ start. Consequently 
while A runs 200 yards B runs 180 yai'ds.] 

While A runs 200 yards B runs 180, 


and 


• «« 200 i 

c .. 

170, 

• 

• • 


... 180 . 

c .. 

,.... 17O} 

• 

• « 


... 60 . 

c .. 

IXP. 

*••• 3 J 

• 

« • 

B ... 

... 300 . 

c .. 

lioxi 

.... 

• 

• • 

B can give < 

C (300- 

283^) or 

i6|- yards 


Example 3. In a game of skill A can give B^ and B can give 
Cy 10 points out of a game of 50 ; how many should A give C ? 

[Note. — “.4 can give B 10 points out of a game of 50” means 
that while A makes 50 points B can make (50— 10) or 40 points.] 

C can make 40 points while B makes 50, 


c 


... B 

.... 5 > 

c 


.... B 

»••• ^0 j 

but A 

SO 

.... B 

... 40 ; 

• r 

32 

.... A 

• * • 3 ^* 

.*. .<4 can give C (50-32) or 

18 points 

in 50. 


EXAMPLES. 134 . 

1 . In a mile race A gives B 60 yards’ start, and beats him by 
28 yards. If A runs the mile in 5 minutes, how long will B take ? 

2 . In a mile race A can beat B by 40 yards, and B can beat 
C by 40 yards : how many yards’ start can A give C that there 
may be a dead heat ? 

3 . A can give B 60 yards, and C 80 yards in a race of 500 
yards : by how much could B beat C in a mile race ? 

4. A runs 15 yards while B runs 12 ; B runs 10 miles while C 
runs 12 : if C runs a mile in 10 minutes, what time will A take 
to do it ? 

5. At a game of skill A can give A 15 points out of 50, and 
A can give C 10 points out of 40 ; which is the better player, B 
or C, and how many points can he give the other in 75 ? 

6. ^ and .5 run a mile race .<4 runs the whole course at the 
rate of 100 yards per minute ; B running at the rate of So yards 
per minute for 5 minutes, quickens his speed to 120 yards per 
minute : which wins ? by how much ? and by, what tim.e ? 
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7. In a game of billiards A can give B lo points, and C 
14 points in 50 : bow many can B give C so as to make an even 
match ? 

8. A can give B 300 yards in i mile, and C can give B 700 
yards in 2 miles ; if A and C run a mile, which will win and by 
how much ? 

9. A can give B ico yards’ and C i So j'ards’ start in a mile ; 
B can give C a start of 5 seconds in a mile ; how long docs each 
take to run half a mile ? 

10 . In a mile race A gives B 50 yards' start, and beats him 
by 38 yards ; B giving C 40 yards’ start is beaten by 60 yards ; 
if A and C run over the same course, which will win and by how 
much ? 

11 . At a game of rackets A can give B S points in 40, and 
B can give C 10 points in 50 ; how many points could A give C 
in 25 ? 

12 . A can give B 20 yards’ and C 30 yards’ start, while B can 
give C 2 seconds’ start in a race of 250 yards ; how long does each 
take to run 100 yards ? 

13 . One boy runs 200 yards and another i So yards in a minute. 
How many yards' start must the second have that they may run a 
dead heat in a mile race ? 

14 . In a game at fives A can ^ve B 3 points out of 15, and A 
can give C 7 points ; how many points can B give C so as"to make 
an even match ? 

15 . A and B run a mile and A wins by half a minute. A and 
C run a mile and A beats C by 88 yards. B and C run and B wins 
by 20 seconds. In w'hat time can each run a mile ? 

16 . A beats B by_ 20 yards, C beats D by 60 yards, and 
beats D by 40 yards, in a mile race. If A and C run, which will 
vnn and by how much ? 


CHAIN RULE. 

Example If 8 rupees are worth- 15 shillings, and 25 
snillings are rvorth 6 dollars, how manv dollars are equal to 45 
rupees ? - » 

118 = 15^., 

25J. = 6 dollars, ir.— ^''5 dollars. 

R45 = 45X-V.J. 

” 45 ^'V dollars, or 20^ dollars. 
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SOX 


Example 2. If A in 3 days can do as mucli work as 5 in 4 
■days, and ^ in 5 days can do as much as C in 6 days, how long will 
^ require to do a piece of work which C can do in 16 days ? 

What C can do in 6 da. B can do in 5 da., 

••••••••••••• X •••* -B ^ 

<B ••••••••••••. 4 •••• 3 ••• 

B I .... A 

What C can do in 16 days B can do in 16 x f days, 

C A i6xfx£ days 

or 10 days. 


and 






•» 
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EXAMPLES. 135. 

1 . If 25 rupees are worth 46 shillings, 20 shillings are worth 

.55 francs, and 240 francs are worth 47 dollars, how many dollars 

^re equivalent to 40 rupees ? 

2 . If SS=i5^., ;^3=2o thalers, and 25 thaler3=93 francs, 

■ express a franc in Indian money. 

3 . If 72 carlini=25 shillings, 4 shillings =5 francs, and 
8 scndi=45 francs, how many scudi are equal to 1290 cariini ? 

4 . If 5 chickens cost as much as 4 ducks, 6 ducks cost as 
much as 3 geese, and 7 geese cost as much as 5 turkeys, what is 
the price of a chicken when a turkey costs R8 ? 

5 . If 5 lb. of tea be worth 3 lb. of coffee, 5 lb. of coffee be 
worth 2 lb. of sugar, and 7 lb. of sugar be worth 30 lb. of rice, how 
many pounds of tea must be given in exchange for 20 lb. of rice ? 

6. If 12 oxen eat as much as 29 sheep, 15 sheep eat as much 
as 25 hogs, 17 hogs eat as much as 3 camels, and 8 camels eat 

..as much as 13 horses, how many horses will eat as much as 
1632 oxen ? 

7 . If A can do as much work in 4 days as B can do in 5, and 
B can do as much in 6 daj^s as C in 7 ; in what time will ^ do a 
piece of work which A can do in a week ? 

8. If A can do as much work in I5 days as B can do in 2, and 
B can do as much in 2 h days as C in 3 ; in what time will A and B 

■ together do a piece of work which C can do in lo days ? 

9 . While A does of a piece of work B does and while B 

■ does ^ C does ^ ; in how many hours will C finish a piece of work 
which A finishes in 20 hours ? 

10 . If 3 ducks are worth 4 chickens, and 3 geese are worth 
10 ducks, find the value of a goose, a pair of chickens being worth 
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XXXVI. COMPLEX PROBLEMS. 

206 . In the problems in the preceding section wc have found 
the change in one quantity corresponding to liic change in C7te 
other. In the followng examples we shall have to find the change 
in one quantity corresponding to the changes in two others. 

Example If 1$ horses can plough 12 acres in 10 days, in 
how many days can 9 horses plough 18 acres ? 

15 horses can plough 12 acres in 10 days, 


I horse 12 acres in (10 x 15) days, 

I horse 1 acre in days, 

9 horses i acre in days, 

9 horses 18 acres in days, 

or 25 days. Ars. 


TTote. We might use 3 horses and 6 acres as common unit* 
with advantage. Thus : 

15 horses can plough 12 acres in 10 days. 


3 horses 12 acres in 10x5 days, 

3 horses 6 acres in days, 

9 horses 6 acres in days, 

9 horses 18 acres in days, 

or 25 days. Anx.. 


Example 7 .. If 6 men earn R15 in 10 days, how much do 
8 men earn in 7 days ? 

In 10 days 6 men earn R15, 
in I day 6 men earn or R"’, 
in 1 day i man cams Ext?-- or RJ, 

.*. in 7 days i man earns R J, 

in 7 days 8 men earn or R14. Ar.s. 

Example 3. If 6 men can do a piece of work in 8 days, how- 
many men can do a piece of work 4 times as great in J of the time r 

The work can be done in S days by 6 men, 

5 iS men, 

/, 4 times the work | 72 men. Ans. 

Example 4. If the sixpenny loaf weigh 8 or. when wheat is- 
15 *. a bushel, what ought a bushel of wheat to be when the four- 
penny loaf weighs 12 or, ? 
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Sixpenny loaf weighs 8 oz. when wheat is 1 5 j. a bushel,. 


/. penny loaf weighs 8 oz. 

,*. penny loaf weighs i oz. 20s. 

fourpenny loaf weighs I oz. 8oj. 

fourpenny loaf weighs 12 oz. 


or 6 s. Zd. a bushel. 

Example 5. If 5 cannon, which fire 3 rounds in 5 minutes, kill 
135 men in i J hours, how many cannon, which fire 5 rounds in 
6 minutes, will kill 250 men in i hour ? 

In 54 rounds 135 men are killed by 5 cannon, 

... I round 135 5 X 54 

... I round i man is 

.*. ... 50 rounds i 

... so rounds 250 men are 

or 10 cannon. 


EXAMPLES. 136 . 

1 . If 5 men earn in 12 days, in how many days will 8 meu’ 
earn ? 

2 . If 10 horses, can plough 50 acres in 20 days, how many 
acres will 12 horses plough in 15 days ? 

3 If 24 horses eat 9 bushels of com in 21 days, for how many, 
days will 33 bushels feed 7 horses ? 

4 . If 30 men can build a wall 20 ft. high in 15 days, how many 
men will it take to build one 25 ft. high in days ? 

6. If 12 horses are fed for 17 days at a cost of Riio. 8<z,, how- 
many horses can be fed for 27 days at a cost of R117 ? 

6. If 10 fires consume 75 maunds of coal in 14 days, in how. 
many days will 18 fires consume 100 maunds ? 

7. If the carriage of 10 md, 20 seers for 250 miles be R41. o«. 
3^., what should be paid for the carriage of 12 md. for 200 miles ? 

8. If the wages of 13 men for 25 days amount to S20. 5a., how 
many men must work for 16 days to receive Er3o ? 

9 . What is a month’s rent for ii6§ bighas of land, if R22. 8 a. 

per annum be given for 9 bighas ? ^ 

10 . If 14 persons can live on R1400 for 28 months, how long- 

can 18 persons live on 8 : 135 ° ? > 

11 . If 5 men dig a trench 7^ yd. long in 21 days, how many 
men can dig a similar trench 20 yd. long in 35 days ? 
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12 . If 20 pumps can raise 1250 maunds of v/atcr in 5 hours, 
how many pumps can raise 750 maunds of water in 10 hours r 

13 . If 20 men do a piece of work in 13 days, in what ;ime can 
15 men do another piece of work 2i times as great ? 

14 . If 10 men do a piece of work in 8 days, how many men 
will do a piece of work, 4 times as great, in ^ of the time ? 

15 . If the fourpenny loaf weighs To oz. when w’hcat is 50J, 
a quarter, what should a threepenny loaf weigh v.'hen wheat is 55J. 
a quarter ? 

16 . If 3 lb. loaf cost 8^. when corn is _30r. per bushel, how 
much ought the 5 lb. loaf to cost when corn is 36^. per bushel ? 

17 . If I get I lb. weight of bread for /Ic/. when wheat is I5.r. 
a bushel, what ought a bushel of wheat to be when I get 12 oz, of 

'bread for &,d. ? 

18 . If 14 men in 20 days of lai hours each earn K.;56, 4^7., 
how many hours a day should 24 men work to earn 11547. Sfi. in 
21 days, at the same rate ? 

19 . If 15 men can do a piece of work in 12 days of 6 hours 
each, how many men -will it take to do 5 times the amount if they 
work 20 days of 10 hours each ? 

20 . If a man complete a journey of 19S0 miles in iS days, 
travelling ii hours a day, in how many days would he travel 340 
miles, going 6 hours a day at the same rate ? 

21 . When rice is R2. 8^. a maund, 10 men can be fed for 12 
days at a certain cost ; how many men can be fed for 4 days at 
the same cost, when rice is 113 a maund ? 

22 . When flour is R4 a maund, 16 men can be fed for 5 days 
at a cost of R8 ; for how many days can 12 men be fed at a cost 
of Sio. 8a., when flour is 1x3. Sa. per maund ? 

23 . If 1 5 men can build a wall 270 ft. long, 5 high and 2 ihiclq 
in 18 days, in how many days will 16 men build a wall iSo ft, 
long, 4 high and 3 thick ? 

24 . If 10 men working 6 hours a day dig a trench 105 ft. long, 

• 4 wide and 2 deep in 6 days, how many hours a day must 264 men 

work in order to dig a trench 126 ft. long, 20 wide and ii deep 
in 10 days ? 

25 . A garrison of 1200 men is provisioned for 50 days, allowing 
10 oz. per man per day ; if it is re-inforced by 300 men, to what 
must the daily allowance be reduced that the provisions may last 
the increased number of men 60 days ? 

26 . If the carriage of goods weighing 2 cwt. 3 qr. 6 lb. for 
.300 miles cost . \o . 10, what will be the charge for carrying 
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2 wagon-loads of the same, each weighing 14 cwt. o qr. 4 lb., 
450 miles ? 

27 . If the gas for 6 burners, 6 hours every day, for 8 days 
cost R4, 8a., how many burners may be lighted 5 hours ever}' 
evening for 10 days at the cost of B6. 4a. ? 

28 . If 3 cannon, firing 4 rounds in 6 minutes, kill 250 men in 
half an hour, how many cannon, firing 3 rounds in 5 minutes, will 
kill 600 men in an hour ? 

29 . Ifismencan make an embankment, 966 yd. long,' in. 
8 days, working loj hours daily, how many men would be required 
to make an embankment, 575 yd. long, in 12 days, working 
7^ hours daily, 8 extra men being taken on during the last 2 days 

SO. If 50 men, working 8 hours a day, dig in 5 days, a trench 
of 275 cu. yd. ; in how many days of io hours each could 40 men . 
dig a trench of 330 cu. yd., when the hardness of the ground in 
the first case is twice that in the second, and 3 men of the former 
company can do the work of 4 men of the latter ? 

31 . If 6 men, working 8 hours a day, can mow 60 acres in. 
4 days ; in how many days will 4 men, two of whom work 10 - 
hours and two 7 hours a day, mow 85 acres ? 

32 . If 6 men and 8 boys can reap a field of 15 acres in 4 days,, 
how many acres will 7 men and 4 boys reap in 9 days, two boys 
reaping as much as a man in the same time ? 

33 . If 4 horses eat as much as 18 sheep, and if 5 horses and 
30 sheep can be kept for 15 days at a cost of R51 . 3 . 6, at what 
cost can 7 horses and 1 5 sheep be kept for 20 days ? 

34 . The rent of a farm of 41^ acres for 39 months was 
R89. 6a. ; what would be the area of another farm, the rent of 
which for 33 months was S103. za., 4 acres of the latter being 
worth as much as 3 acres of the former ? 

35 . A vessel with a crew of 27 men, provisioned for 90 days 
at the rate of 22 oz. a day per man, was, after 27 days, forced by 
stress of weather to lie at anchor for a fortnight, at the end of 
which time 3 men died; . how must the provisions be apportioned 
that they may hold out the extra time? 

36 . If IO men or 16 boys, working 6 hours a day, can do a 
piece of work in 20 days, how many hours a day must 7 men and 
8 boys work to do another piece of work 3 times as great in 

15 days ? w 

37 . If 5 men, 8 women or 12 boys can do a piece of work in 

16 days, worldng 7 hours a day, how many men, with the assistance 
of 4 women and 6 boys, will be able to do another piece of work - 
2^ times as great in 35 days, working 5 hours a day ? 



'2o6 


arithmetic 


soy. The following problems are of a different class, 

ExaiJiile i. The price of 5 horses and 6 oxen is R6S0, that o{ 
.4 horses and ^ oxen is R610 ; find the price of an ox. 

The price of 5 horses and 6 oxen «=S68o, 

20 24 -1^2720 (i) 

-Again 4 7 -B610, 

• 20 35 ""RSOS® 5 ’—(iu 

the price of li 0x00=^3050-^^2720 [subtracting (i) from (ii)] 

=R33o ; 


the price of i ox =R3o. 

Example 2. 3 men and 5 boys can do of a piece of work in 
3 days ; 4 men and 8 boys can do of it in 2 days : in what time 
• can a boy do the whole work ? 

In 3 days 3 men and 5 boys xxin do 

... I day 3 5 

... I day 12 20 CO 

Again ... 2 days 4 8 

... I day 4 S 

... I day 12 24 \ ; (ii) 

in I day 4 boys can do (t— J?) of the work, 

[subtracting (i) from (ii)] 

4 .e., 4 boys can do ^ of the work, 

I boy can do ^ of the work, 

I boy can do the whole work in 30 days. 


EXAMPLES. ISy. 

1 . If 9 horses and 7 cows cost R770, and 5 horses and 9 cows 
- cost ®t53o ; find the price of a cow. 

2 . The price of 5 maunds of flour and 6 maunds of rice is R39, 
and tlmt of 7 maunds of flour and 4 maunds of rice is H37 ; find 

■ the price of one maund of flour and of one maund of rice, 

3 . If 10 rupees and 1 1 shillings weigh 2760 grains, and S 
rupees and 10 shillings weigh 2312A grains, find the weight of a 
rupee and of a shilling, 

4 . If 7 sheep and 9 pigs cost R107, and 9 sheep and 7 pigs 
cost Aioi, how much will i sheep and x pig cost ? 

6, The cost of 4 chairs and 5 tables, is R120, and that of 5 
waira and 4 tables S105 ; find the price of a chair and of a iable. 
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0 . 2 men and 3 boys can do of a piece of work in 6 days ; 
3 men and 5 boys can do ^ of it in 4 days. In what time can a 
Tjoy do the whole work ? 

7 . 7 msn and 8 jDoys can do a piece of work in 2 days ; 4 men 
and 12 boys can do of the work in i day. In what time can a 
man do the work ? 

8. 5 men and 6 boys can do f of a piece of work in 3 days i 
JO men and 18 boys can do the whole work in 2 days. In what 
time will a man and a boy be able to do double the work ? 

9 . If 6 men and 2 boys can reap 13 acres in 2 days, and 7 men 
and 5 boys can reap 33 acres in 4 days, how long will it take 2 men 
and 2 boys to reap 10 acres ? 

10 . If 2 boys and i man can do a piece of work in 4 hours, 
and 2 men and l boy can do the same in 3 hours, find in what 
times a man, a boy, and a man and a boy together, respectively, 
-could do the same. 

11 . On a piece of work 4 men and 5 boys are employed, who 
do I of it in 6 days ; after this, i man and 2 boys more are put on, 
-and more is done in 3 days ; how many more men must be put 
on to finish the work in one more day ? 

12 . A cistern containing 210 buckets may be filled by two 
.pipes: When the first pipe has been open 4 and the second 5 hours, 
■^go buckets of water were obtained. When the ist was open 7 and 
the 2nd 3J hours, 126 buckets were obtained. In what time will 
the cistern be full, if both pipes work ? 


XXXVII. RATIO AND PROPORTION. 

308 . The ratio of one quantity to another of the same kind 
'is that which expresses the relative greatness of the first quantity 
•with respect to the second. 

Hence, the ratio of one quantity to another (of the same kind) 
is determined by the fraction whose numerator is the measure of 
the first quantity and whose denominator is the measure of the 
second quantity, both the quantities being expressed in terms of 
*the same unit. 

Thus, the ratio of 3J. to 5^. is determined by the fraction | ; of 
■2. yd. to 5 ft. by the fraction 

The first of the two quantities forming a ratio is called the 
.-antecedent and the second is called the consequent of the 
•ratio ; the two together are called the terms of the ratio. The 
iratio of ss. to 5r. is written 3s. ss. 

Note. The inverse ratio of 3s. to sr. is the ratio of fr. to 3s, 
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200 . The value of a ratio does not depend upon the nature- 
of the quantities involved. Thus, the ratios, 2 yd. . 5 yd-j . 5 ^.) 
2 lb. : 5 lb., are all equal, each of these being determined by the 
fi-action Hence, in investigating the properties of ratios, we 
usually consider the terms to be numbers, because numbers mea- 
sure quantities of all kinds. 

210 . The value of a ratio is not altered by multiplying or 
dividing both its terms by the same number. Thus, the ratios, 
2 ; 3, 4 I 6, 80 ; 120, are all equal. 

211 . Ratios are compounded by taking the product of the 

antecedents for a new antecedent and the product of the conse- 
quents for a new consequent. Thus the ratio compounded of the 
ratios, 2 I 3 and 6 7 is 2 x 6 ; 3 x 7 or 4 i 7, 

212 . Four quantities are said to be in proportion or pro- 
portionals when the ratio of the first to the second is equal to 
the ratio of the third to the fourth. 

Thus 3, 4, 9, 12 are in proportion ; since the ratio of 3 to 4 is 
equal to the ratio of 9 to 12. 

N. B, When four quantities are in propor+ion, it is rot ncccsiar}- 
that all of them should be of the same kind ; it is only necessary that 
the first two should be of the same kind, as also the second two. 

The existence of proportion among the numbers is denoted 
thus : — 

3 : 4=9 : 12, 

which is read “3 to 4 equals 9 to 12” ; 
or thus 3 I 4 ; i 9 I 12, 

winch is read “3 is to 4 as 9 is to 12”. 

Qf this proportion 3 and 12 are called the oxtromos, and 
4 and 9, the means ; 12 is called a fourth proportional to 
3, 4 and 9. 

S 13 , When four quantities are in proportion so that 
first : second 1 1 third ; fourth ; 

then also, second ; first I : fourth I third ; 

and fourth : third : : second I first. 

Also, if the quantities are all of the same kind, 
first : third 1 1 second 1 fourth. 
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314 . When four numbers are in proportion, the product of 
the extremes is equal to the product of the means. 

For example, 3 I 4=6 ; 8, and we have 3 x 8 = 4x6. 

Hence also, an extreme = product of the means -f- the other 
extreme ; and, a mean = product of the extremes -i- the other mean. 


315. Three quantities of the same kind are said to be in 
continued proportion when the ratio of the first to the second 
is equal to the ratio of the second to the third. The second 
quantity is called a mean proportional between the first and 
third ; and the third quantity is called a tMrd proportional to, 
the first and second. 

Thus, 2, 4 and 8 are in continued proportion ; for 2 ; 4=4 ; 8 
4 is a mean proportional between 2 and 8 ; and 8 is a third pro 
portional to 2 and 4. 

It is obvious that the square of the mean proportional between 
two numbers is equal to their product. 


310 . Example i. Find a fourth proportional to 3, 9 and 4. 
3 i 9=4 I number required, 
number required i2. 


Example 2. 
that 3 has to 5. 


Find the number which has the same ratio to 20 

3 5 = number required I 2C, 

number required 12. 


Example 3. 


Find a mean proportional between 3 and 12, 
Square of the number required = 3X 12 = 36 ; 
the number required = *736 =^. 


Example 4. A, B, C, D are quantities of the same kind ; and 
the ratio of .4 to is 3 14 , oi B to C is S I 7, and of C to D is 
8 ; 9. Find the ratio of .4 to 


Now, 


i? 4’ 


^ 5 . 

C~7 


C _8 
D 9 ’ 


A B C Z S ^ A 


B C D A 1 ^ 


D 


10 


that is, A : D :: 10 : 21. 


C. A. 14.^ 
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Note. We find the continued ratio oi A, B,C and D, that 
Isj we compare C and 2 ?, thus : 


A\ B= z 

■) We change the terms of the 
^ 1 ratios in such a way that each 

B : c=5 : 7 1 = 4 

I antecedent may be equal to 

c : 2?=8 ; 9 =i 1 1 - =¥ 

J the preceding consequent. 

A\B\C\D^ z 

. • "8 • 

4 • t • TP 

=30 

40 : 56 ; 63 ; 


which is read is to B is to Cis to D as 30 is to 40 is to 56 is to 63.” 

And A, B, C, D are said to be in proportion of or propor- 
tional to 30, 40, 56, 63. 


Example l. A mixture (42 gallons) contains wine and water 
in the ratio of 5 to 2 ; find the quantities of wine and water in the 
mixture. 

If the mixture be divided into 7 5 + -) CQtial parts, 5 of 

the parts will be wine and 2 water. 

The quantity of wine = \” x 5 gallons = 30 gallons ; 

and the quantity of water=^7--X2 gallons'^ 12 gallons. 

Example 6. A mixture (40 gallons) contains wine and water in 
the ratio of 3 to i ; how much water must be added to it that the 
ratio of wine to water may be 5 i 2 ? 

We find, as in the preceding example, that the mixture contains 
30 gall, wine and 10 gall, water. Now while the wine remains the 
same 30 gallons, the water is to be increased so that the ratio of 
wine to water may be 5 ; 2 ; but 5 ; 2'=3o I 12 ; (12-10) 

galh or 2 gall, of water must be added. 

EXAMPLES. 138 . 

Find the value of each of the following ratios in its simplest form : 

L 15 ; 21. 2 . R39 : R65. 3 . : ^5. lor. 


4, 

360 in. : 270 in. 6. 

350 lb. : 

725 

lb. 6. 2“ . 5' 

• ^9 

• J . 

7. 

3 ! : Si- 8 . 

25 : 4-3. 


9 - 3 yd. : 

7 ft. 6 in. 


Express in its simplest form the ratio 

compounded of the ratios, 

10. 

7 1 9 and 45 : 28. 

11 . 

I ; 

2, 2 : 3 and 3 

: 4- 

12. 

2^ : zi and *3 ; -25. 

13 . 

4 : 

7, 5 : 8 and 21 

I i 30- 


Compare the ratios, 




u. 

3 1 5 and 7 1 8. 

15 . 

13 

‘. 21 and 18 : 2 

: 9 - 

16 . 

2 : 3 , 3 i 4 and 4 ; 5. 

17 . 

3 : 

7, 5 : 9 and 7 

: 11. 
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Are the following in proportion ? 

18 . 6, iij i8, 33 - 19 * 5> 7j 20j 27* 20. S3> H!2, 4> 3< 

Find a fourth proportional to 

21. 7, 9 and 8. 22. 2^, 3 and 4^ 23 . *2, '02 and -002. 

■ 24 . ^380, R570 and 12 lb- 25 . 4 yd., 2 yd. 2 ft. and £p.. 

26 . 12 acres, 27 ac. and 20 men. 27 . 12 men, 9 men and ;^3. 

28 , 6 miles, 20 mi. and 9 hours. 29 . 3 cwt., 84 lb. and £1. 8s, 

Find a mean proportional between 

30 . 7 and 28. 31 . 13 and 1 17. 32 . 9464 and 5600. 

33 . 2®g- and |g. 34 . 2^ and 5 j. 35 . *3 and "012. 

Find a third proportional to 

38 . 2^ and 7^. 37 . 7 and 5|. 38 . 62 and Sr. 4«. 

39 . Compare the rates of two trains, one of which runs X7 
aniles in 2 hours and the other 12^ miles in 2J hours. 

40 . A B~S I 4, B C= 2 - 3 ; find the ratio of A to C. 

41 . If =1 of y?, and B=>2h of C, find the ratio of .4 to C. 

42 . If, when A earns S4, B earns R5 ; and when 5 earns R6, 

■C earns R7 ; and when C earns fl8, D earns E9 ; compare the 

•earnings of A^ B^ C and D. 

43 . Two sums of money are proportional to 7 and 8 ; the first 
is £2 ; what is the other ? 

44 . The weights of equal volumes of gold and water are as 37 
12s to 2. If a cu. ft, of water weigh 1000 oz. find the weight of a 
cn, ft. of gold. 

45 . The ratio of the circumference of a circle to its diameter 
is 22 ; 7 ; find the circumference of a circle 10 ft. 6 in, in diameter. 

46 . One man adds 5 seers of water to 15 seers of milk, and 
another 3 seers of water to 12 seers of milk ; compare the amount 
•of milk in the two mixtures. 

47 . While A makes a profit of £3, B makes £4 ; and while 
B makes a profit of /5, C makes £6 ; if A makes a profit of £20, 
how much does C make in the same time ? 

48 . A mixture (50 gall.) contains wine and water in the ratio 
•of 3 I 2 ; find the quantities of wine and water in the mixture. 

49. A mixture (30 gall.) contains wine and water in the ratio 
of 7 to 3 ; how much water must be added to it that the ratio of 
wine to water may be 3 .* 7 ? 

50 . A greyhound pursues a hare and takes 4 leaps for eveiy 5 
leaps of the hare, but 3 leaps of the hound are equal to 4 of thfc 
2iare ; compare the rates of hound and hare. 
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XXXVIII. RULE OF THREE. 

2IT. Problems which we have -solved by the Unitary Method 

may also be solved b)^ the method of finding a fourth proportional 
to three given quantities. 

Example i. Find the price of 12 maunds of sugar, when the 
price of 5 maunds is R60. 

Here we observe that if the weight be increased 7 ., 3.. .times, the 
price will also be ino^eased 2, » therefore the ratio of the 

two weights is equal to the ratio of the two corresponding prices. 

Hence 5 md. ! 12 md. ! ! R60 : the answer ; 
the answer = 144. 

Example ?. If 12 men can do a piece of v;ork in 5 days, in 
how many days will 1 5 men do it ? 

Here we observe that if the number of men be y.creased 2, 3 — 
times, the number of days will be decreased 2, 3. ..times ; therefore 
the inverse ratio of the numbers of men is equal to the ratio of 
the corresponding numbers of days. 

Hence 15 men 12 men II 5 days I the answer; 
the answer days = 4 days. 

fJfS. The above method of solving a problem by finding a 
fourth proportional to three given quantities is commonly known 
by the name of Rule of Three. 

In the first problem we have an example of what is called the 
Rule of Three Direct, because there the direct ratio of the two 
weights is equal to the ratio of the corresponding prices. 

In the second problem w’e have an example of what is called the 
Rule of Three Inverse, because there the Inverse ratio of the 
numbers of men is equal to the ratio of the corresponding numbers 
of days. 


219. It is obvious that the second term in a proportion is 
greater or less than the first according as the fourth is greater or 
less than the third. Hence we may lay down the following general 
rule for arranging the terms in a Rule of Three question. 

! Denote the answer by the letter x and place it for the 4th 
term ; and of the three given quantities place that which is of the 
same kind as the answer, for the 3rd term. Next from the nature 
nf the question determine whether the answer will be greater or 
Jess than the third term, and place the greater or less of the two 
remaining quantities for the 2nd term according as the answer is 
5'reater or less than the 31‘d term ; then place the remaining 
quantity for the first term. 
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Note. In worldng, the two first quantities in the proportion 
■roust be replaced by the numbers which measure them in terms of 
the same unit. 

Exainple If the third class railway fare for no miles is 
Hi . n . 6, what is the fare for 350 miles ? 

mi. mi. H. a. -p. ' U 

no ; 350 : : I . n . 6 * ;r, 

/. e., n : 35 i . n . 6 : ;r ; 

Ri . II .6x35 R60 .2.6 
n n 

=RS .7.6. A71S. 

Or thus : V Ri • n . 6 = 3307?. 

AT = ^ 1 f = 10507?. 

= • 7 • ^ 

The latter method is the one more generally adopted. The 
'learner should observe that the 3rd term being expressed in pies 
the answer obtained at the first instance is also in pies. 

Example 2. If a quantity of rice serve 100 men for 15 weeks, 
fhow many men will it serve 6 weeks? 

weeks weeks men 

6 i 15 II 100 * ;r, 
i.e., 2 I 5 y. joo : X, 

men = 25o men. 

Exa?nple -i. A bankrupt’s debts amount to ;!^r3^o, and his 
-assets {i.e.t the value of his property) are £ 99 °^ how much can he 
.pay in the pound ? 

£' £• £' 

1320 : 1 :: 990 I 

Example 4. A man, after paying an income-tax of 47?. in the 
!Tupee, has R4794 left ; what is his gross income ? 

R I = 1927?. ; Si -47?. = 1 887?. 

7?. 7?. R. 

188 : 192 : : 4794 : 
t.e., 47 : 48 : : 4794 : ^ ; 

;r=R^^’‘iV®- =64896. Ans. 
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Example $. If 8 oxen or 6 horses eat the grass of a field in 
lo days, in how many days w'ill 5 oxen and 4 horses eat it ? 

oxen oxen horses 

8 : s : : 6 : 

horses = -\®- horses. 

J,", 5 oxen and 4 horses will eat as much as (■^x’"f'4)^f 'V Worses. 

horses horses days 
Now, I 6 ! ! 10 * ;r, 

X = fiii days = 7-1 days. A ns. 

Example 6. A can do a piece of work in 7 days, and II c.nn do 
it in 9 days : how long will A and B, working together, t.akc to do 
the work ? 

A can do i of the work and B can do J of the work in i day ; 
and together can do (’r + J) or -J3 of the work in i day. 

work work day 

1% : I :: I : X, 

X = 5 ;^ days = slg- days. Ans. 

Example 7. At what time between 2 and 3 o’clock are the 
hands of a clock at right angles to each other ? 

The minute-hand gains 11 diusions on the hour-hand in 12 
minutes ; and here it has lo gain (10+15) or 25 divisions. 

div. div. min. 

II : 25 :: 12 ; ;r, 

a:=^-\i’-2imin.=27.i\ min. ; 

the t^vo hands will be at right angles to each other at 
27^f minutes past 2. 

Exa 7 nple 8. A can beat B by 40 yards in a mile race ; B c.m 
beat C by 20 yards in a mile race ; if A and C run a mile, by how 
much will A win ? 

While A runs 1760 yd., B nins 1720 ; 

sod B 1760 yd., C 1740. 

1760 ; 1720 :: 1740 : .r, 

44 43 1740 : .r, 

/. yd. 

While 5 - runs 1720 yd., C runs 1700^^ yd.; but while B 
runs j72oyd., ^ runs 1760 yd. ; while A runs 1760 vd., C runs 
i7oofj- yd. A will win by (1760—17001^5-) or 59i'’j- yd. 



DOUBLE RULE OF THREE 


215- 


_ Exaviple. -q. A starts from P to walk to < 2 , a distance of 5 if 
miles, at the rate of 3f miles an hour ; an hour later B starts from 
Q for P and walks at the rate of 45 miles an hour : when and 
where will A meet B ? 

A has already gone 3 f miles when B starts. Of the remaining 
48 miles, .4 walks 3| and B walks 4f in one hour ; that is, they 
together pass over (3| + 4i) or 8 miles in one hour. 

miles miles hour 
8 ; 48 :: I : .r, 

hours = 6 hours. 

.’. A meets .5 in 6 hours after B started. And therefore they 
meet at a distance of 4f x6 or 25^ miles from Q. 

[For Examples for Exercise see Section xxxv.] 
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S 30 . Complex problems which would require two or more 
applications of the Rule of Three are usually solved by a shorter 
method, commonly called the Double Rule of Three. The 
method will be best explained by means of examples. 


Example i. If 9 men can reap 6 acres in 10 days, how many 
men will reap 12 acres in 1 5 days ? 


acres 6 
days I 5 



9 men 


X, 


We denote the answer by x and place it for the 4th term, and 
place 9 men (which is of the same kind as the answer) for the 3rd 
term We next take 6 acres and 12 acres (a pair of quantities of 
the same kind), and consider whether the answer wull be greater 
or less than the 3rd term in the question “if 9 men can reap 6 acres, 
how many men will reap 12 acres, supposing the time to be the 
same in both cases ?” and we find that the answer will be greater ; 
we theiefore place 12 acres for the 2nd and 6 acres for the isi term. 
Then we take 10 days and 15 days (another pair of quantities of 
the same kind), and consider whether the answer will be greater 
or less than the 3rd term in the question “if 9 men can reap in 
10 days, how many men will reap in 1 5 days, supposing the number 
of acres to be the same in both cases ?” and we find that the answer 
will be less ; we therefore place 10 days for the 2nd and 15 days 
for the ist term, under those already obtained. We now multiply 
the numbers in the ist term for the final 1st term and the numbers 
in the 2nd term for the final 2nd term. Thus 


•6x15 : 12x10 ;; 9 ; A-, 

/ , ;r = i Wfr men = 1 2 men. A 71s. 
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jCfote Each pair of quantities of the same kind should be 
replaced by their measures in terms of the same unit. 

Remark. Each additional pair of quantities of the same kind 
would be treated in a like manner. 


Example 2. If 72 men can dig a trench, 324 yd. long, 12 yd. 
wide and 8 ft. deep, in 9 days of 12 hours each ; how many men 
can dig a trench, 145^ 4 ° "'ide and 3 yd. deep, in 

36 days of 9 hours each f 


ft. long 

324x3: 1458x3 

ft. wide 

12x3 : 40 

ft. deep 

8 : 3x3 

days 

36 : 9 

hours 

9 : 12 


Jii 4 X x'l Jx 0 X y 


72 men 


} ^ 


Or better thus : 

cu. ft. (324X3 )x(i2X3)x 8 : (i45Sx3)x4ox(3X3) 
hours 36x9 19x12 

Example 3. If 10 men can perform a piece of work in 
how many men will perform another piece of work 3 times 
in i of the time ? 
work I 
days ‘p 


. 72 1 -• 

24 days, 
as great 


} :: 


x= 


3 X 24 X 10 
^2 A 


men 


3 

24 

_ 3X24X IPX 5 

24 


10 men 


men >=150 men. Ar.s. 


Example If the sixpenny loaf weigh 8 oz. when wheat is 
15J. a bushel, what ought a bushel of wheat to be when the four- 
penny loaf weighs 12 oz. ? 


pence 6141^ 

ounces 12 1 8 J " • 2:, 

Example 5. If 5 cannon, -which fire 3 rounds in $ minutes, 
Idll 135 men in hours, how many cannon, which fire 5 rounds 
in 6 minutes, will kill 250 men in i hour ? 


[The first 5 cannon, each firing 54 rounds, kill 135 men : it is 
required to find how many cannon, each firing 50 rounds, will 
kill 250 men.] 


rounds 

men 


5° : SA\ ^ 

i3s:2;o; •• 5cam.on.T, 

cannon == 10 cannon. Atis. 
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221 . Examples in Double Rule of Three can be worked more 
•conveniently in a little different manner In this method the first 
work and second work are respectively taken for the third and 
fourth terms of the proportion, and the first cause and second cause 
respectively for the first and second terms ; for, the ratio of the 
’two causes is equal to the ratio of the corresponding works. We 
■shall apply the method to the first two of the foregoing examples. 

Example i. 9 men in lodayswiil do the same amount of work 
.as (9x10) men will do in i day ; and men in 15 days will do 
“the same amount of work as (x'Xi 5) men will do in i day. 

9x 10 : XX 15 :: 6 : 12, 

ATX 15 x6=9x lox 12, 

men=i2 men. Aus. 


Exa7nple 2. 

72 X 9 X 12 ;.r X 36 X 9 ; : (324 X 3) X (12 X 3) X 8 : (1458 X 3) x 40 x (3 x 3), 
. . ^ — Sox gx354-x3x iSxSxif men 

= 135 men. Ans. 

[For Examples for Exercise see Section, xxxvi.] 


MTSCELLAE-EOUS EXAMPLES. ISO. 

1. Find the least number which being added to 1409 will 
‘make the result divisible by 23. 

2 . A boy receiving R2. 40:. week has Sa. stopped every 
fourth week ; if there are 48 weeks in the school-year, how much 
-does he get in 2 years ? 

3 . What are the prime factors in 45090045, and what is the 
smallest whole number by which it must be multiph’ed in order to 
become a perfect square ? 

4 . Find the least fraction which, being added to 
“ L ^ S' ~ 35 shall make the result an integer. 

5 . Find, by Practice, the value of 37§ md. of sugar at R9, 13a. 
'tp. per md. 

6. If 27 men can perform a piece of work in 15 days, how 
many men must be added to the number that the work may be 
finished in | of the time ? 

7 . Find the greatest and least numbers of four digits exactly 
-dmsible by 34. 

8. I distribute a sum of money among 32 men, giving R50. -ja. 
to the first, R51. ja. 6p. to the next, ^52. ^a. 6p. to the next, 
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and so on, increasing the sum by Si each time ; how much would 
each get if I divided the money equally? 

9 . Determine the least number, by which 378 must oe multi- 
plied to produce a number exactly divisible by 336- 

10 . A screw advances '392 of an inch at each turn ; how many 
turns must be taken for it to advance 9'8 inches ( 

11 . Find, by Practice, the cost of 35 cwt. 2 qr. 7 lb. at £y. 
iis. 4d. per cwt. 

12 . If 12 iron bars, each 4 ft. long, 3 in. broad and 2 in. thick,, 
weigh 576 lb., how much will 1 1 weigh, each 6 ft, long, 4 in. 
broad and 3 in. thick ? 

13 . The population of a town is 5720, and thc:c^ arc 320 more 
men than women ; how many are there of each sex ? 

14 . A labourer, who works on week days only, earns ya. 9/. 
a day ; supposing that the 1st of Jamiarx’ 1885 was on a Sunday, 
find the amount of his earnings during the year. 

15 . Four bells ring at intervals of 3, 3], 3.I and j’j’ scconcl> 
respectively, beginning together ; how oUen during 24 hours will 
the four bells ring together again ? 

16 . By what number must i + i of be multiplied in order 
to produce the least possible iiitcger ? 

17 . A certain number of men subscribed T63. or. 9 each 
subscribing as many pence as there were men ; how many men 
were there ? 

18 . If '428571 of a barrel of beer be worth '72 of £2. lor., what 
is the value of *625 of the remainder? 


19 . To the fourth part of a certain number I add 79, and obtain 
100 as the sum ; what is the number ? 

20 . Divide Rioi. I5fl. 37I. among 20 men, giving to each of 5 
of them twice as much as to each of tlie others. 

2L 720 gallons of cocoanut oil and 450 gallons of castor oil 
are to be put into an exact number of barrels, all of tlie same size, 
without mixing the two oils together ; find the least number of 
barrels required. 

22 . Express § of 75. 61/. -h 1-25 of 5^.- ’545 of Qx. 2J. as the 
decimal of £iq. 

23 . The perimeter of a rectangle is lio ft. ; the clifTerence of 
■two sides IS II ft. : find its area as the decimal of an acre. 

24 . If a man can perform a journey of 170 miles in 4} days 
of I I hours each, in how many days of S? hours each, will he- 
perform a journey of 470 miles? 
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25 . To a certain number I add 3, and multiply the sum by 4,. 
then divide the product by 5, and get 7 as quotient and i as 
remainder : what is the number ? 

26 . A man bought 40 pieces of ribbon, all equally long, for 
S 137. 8«. at ia. ^p. a yard ; how many inches were there in each 
piece ? 

27 . What is the least debt in dollars (4^, 2d each) that can. 
be paid in moidores ? 

28 . What is the capacity of a vessel, out of which, when it is 
half full, 4^ gallons being drawn, there remains ^ of the whole 
content ? 

29 . A square space, containing 1 13 sq. yd. 7 sq, ft., is to be 
lengthened by 3 ft. in one of its dimensions, and to be shortened 
by 3 ft. in the other ; what will then its area be ? 

30 . If a person walks 7 miles in 2^ hours, how long wll a 
second person take to walk 10 miles, supposing that the first walks- 
2f miles while the second walks 2J ? 


31 . Fourteen years ago a man was six times as old as his son. 
whose present age is 20 years ; what is the present age of the 
father ? 

32 . A man buys 20 seers of milk at $a. 6p. per seer ; how 
much water must he add to it that he may gain Ri. 4a. by selling 
the mixture at 3a. per seer? 

33 . I had coins of one kind weighing 2295 grains ; and of 
this I spent coins weighing 1035 grains : show that a single coin 
cannot weigh more than 45 grains. 

34 . Two clocks _begin to strike 12 together: one strikes at 
an interval of 2‘9l6 seconds, the other, of 2’o83 seconds j what 
decimal of a minute is there between their seventh strokes ? 

35 . Find the cost of painting the walls of a square room, 10 ft. 
high and 16 ft. long, with one door 8 ft. by 4 ft., and 2 windows, 
each 5 ft, by 2, the amount saved by each window being Bi. 14a. 
What additional height would increase the cost by R12 ? 

36 . A merchant of Calcutta indented from London goods 

worth £226, and paid ;£34 for freight and packing. He sold half 
the goods at a gain of 2 annas per rupee ; at what gain per rupee 
must he sell the remainder that he may clear E:5oo on the whole 
outlay? = 7i^-] 


37 . Find the greatest fraction, the numerator of which is 
composed of 3, 5, 1,0 and the denominator of 3, 2, 8, o. 

38 . Two persons buy 600 oranges each at 24 for a half-rupee 
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one sells them at 5®* ^ dozen, and the other at 8(7. ^p, a score 

who gains more, and by how much ? 

39 . A number is exactly divisible by 7 and by 13, and it 
'known that the number is between 400 and 5°°> ■''’’hat is the numbe 

40 . What fraction of J of a rupee is ^ of K5 ; and wh; 
‘fraction of their sum is their difference ? 

41 . Find the length of the inner edge of a cubical cistci 
which Avill hold 256 lb. of water, supposing that a cu. ft. of wat< 
weighs 1000 oz. 

42 . A person after paying an income-tax of 1 anna in the 1 
devotes of the remainder of his income to purposes of charil 
and finds that he has Ii5i75 left ; what is his income ? 


43. A person has a number of oranges to dispose of ; he scl 
half of what he has and one more to /f, half of the remainder an 
one more to half of the remainder and one more to C ; by whic 
time he has disposed of all he had : how many had he at first ? 

44 . A certain number of men, twice as many women and thre 
times as many children earned R16. m. in 3 d.ajs ; each mn 
earned i2<z., each woman Sc. and each child 50 a d.ay ; how mar 
women were there ? 

45 . Find the greatest weight that will measure divic 
■exactly) a Ib. avoir, and a lb. troy, 

46 . If of a number exceed *83 of half the number by '200 
what must the number be r 

47 . How many bricks, 6 in. by 3 in. by 3 in., will be require 
for a wall, 16 ft, by 10 ft. by 2 ft., allowing of the space ff 
mortar ? 

48 . A creditor received on a debt of R3C>oo a dividend ( 
•9(2. 10/. in the R ; and a further dividend "*of ta. S/. upon th 
remainder. What did he receive altogether, and what fractio 
was it of the entire debt ? 


49 . .(4 has R150, iff has R120 ; if C has R16 more than whr 
he has, then B and C together would have as much ns A : ho' 
much has C ? 

60 . Divide lor. S< 7 . into two sums of money, one of whic' 
•contains as many shillings as the other contains fourpenccs. 

61 . 378 oranges and 462 mangoes are to be distributed amon, 
boys so that each boy gets as many oranges and as many mangoe 
•as any other boy ; find the largest possible number of boys, an 
'the least possible number of fruits each boy may get. 

52 . 'What number is greater than its fifth part by \ ? 
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63 . Find how much card-board is required to make a cubical - 
box and its cover, the edge of the box is 9 in., and the rim of the- 
cover extends 3 in. deep down each side. 

54 . A work can be completed in 36 days by 30 men working 
6 hours a day ; in what time would 18 men and 60 women, working 
9 hours a day, complete it, supposing that 3 men can do as much . 
work as 5 women ? 


65 . A gentleman’s monthly expenses are Bi 50 less than his - 
income ; if his income be increased by Sioo a month and expenses- 
decreased by Bso, how much will he be able to save in a year? 

56 . Three persons A, B, C start on a tour, each with £20 in . 
his pocket, and agree to divide their expenses equally. When 
they return, A has £z. iis. gd., B has £2. 5^. and C has 17^. 3^/. . 
What ought A and B to pay to C to settle their accounts ? 

57 . A man walks at the rate of 128 yards per minute ; find 
the least whole number of minutes he will take to walk over an 
exact number of miles. 

68. Simplify (3’5~2‘3)(3*5-l-2*3)-7-3*5 of 2-3 x 32*53. 

59 . The external dimensions of an open box are 5 ft., 4^ ft. 
and 3 ft.; find the cost of painting the outside at 3 annas per sq. yd. 
What will be the cost of painting the inside at the same rate, if' 
the box is made of i-inch plank ? 

60 . Three men can do as much work as 5 boys ; the wages ■ 
of three boys are equal to those of two men. A work, on which 
40 boys and 1 5 men are employed, takes 8 Aveeks and costs .^350 ; 
how long would it take if 20 boys and 20 men were employed, and . 
how much would it cost ? 


61 . What quantity of water must an inn-keeper add to a barrel 
of beer, which cost him ;|f5o, to reduce the price t0;|/Ji. fj. a gallon ? • 

62 . A certain number of men moAV 4 acres in 3 hours, and a_ 
certain number of others mow 8 acres in 5 hours ; how long will 
they be mowing ll acres, if they all Avoik together? 

63 . At lo minutes to 2 in the afternoon a clock is 55 seconds 
slow, and at 6 in the evening it is 30 seconds slow ; at what hour 
will it show true time ? 

64 . A train leaves Calcutta at 7 A. M. for Goalundo, 153 miles 
distant and travels at the rate of 20 miles an hour ; another train 
leaves Goalundo for Calcutta at 11-30 A. M. and travels at the rate, 
of 22 miles an hour ; when, and where, Avill the trains pass each 

other? 

65 . A cistern, 6 ft. long, 5 ft. wide and 4 ft. deep, contains. 
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pulp for making- paper. Iff of the volume of the pulp be lost 
m the process of drying, how many sheets of paper, lo by 
lo in., will be obtained, if 400 sheets in thickness go to an inch . 

66. If 7 men and 5 boys can reap 16S acres in 18 days, how 
many days will 15 men and 5 hoys take to reap "joo acres, one 
man being able to do three times as much work as a boy ? 


67 . Find the value of ^ of a guinea+i'V of 8r. 3 ^- + T? t; of 
15^. ; and reduce the result to the fraction of a guinea and a half. 

68. Two pipes, A and B fill a cistern in 25 and 30 minutes 
respectively. Both pipes being opened, find when the first must 
be closed that the cistern may be just filled in 15 minutes. 

69 . If I of a sheep be worth § of a rupee, and ^ of a sheep be 
worth ^ of a cow, how much must be given for 106 cows ? 

70 . The cubic content of an open cistern, 6 ft. long and 4 ft. 
broad, is 20 cu. ft. ; what will be the cost of lining tlie inside of it 
at i^. per sq. ft. ? 

71 . Two persons walking at the rate of 3J and 4 miles per 
hour respectively, set off from the same place in opposite directions 
to walk round a park, and meet in 20 minutes. Find the length 
of the path round the park. 

72 . If it takes 120 men to supply, in 5 days’ work, a fortress 
with provisions for 5 months, when the garrison is 650 strong, how 
many will be required to supply it in 3 days for 4 months, after 
'the garrison has been reduced by 130 men ? 


73 . A bag contains a certain number of shillings, twice as 
many si.xpenny pieces and 3 times as many fourpenny pieces ; the 
whole sum amounts to 2 guineas ; find the number of each. 

74 . A room, whose height is 9 ft., and length twice its breadth, 
takes 189 yards of paper, 2 ft. wide, for its four walls ; find its 
length. 

75 . _ A can do a piece of work in 20 days ; A and B together 
can do it in days. A works alone for 8 days, A and C together 
•for 6 days, and B finishes it in 3 days. Find in what time B and C 
together could do it. 

76 . One clock gains 8 min., and another loses 4 min., in 24 
hours. They are set at right at noon on Sunday. Determine the 
'time indicated by each clock when the one appears to have gained 
<12 minutes on the other. 

77 . The whole time occupied by a train 110 yards long, travel- 
•ling at the rate of 30 miles an hour, in crossing a bridge is 12 
seconas ; find the length of the bridge. 
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78 . If a family of 9 persons spend S480 in 8 months, how 
much will serve a family (living upon the same scale) of 24 persons 
for 16 months ? 


79 Simplify -it o 

79 . Simplify x 

SO. A room twice as long as it is broad is carpeted at 9 j. a 
sq. yd., and the walls are painted at a sq. yd., the respective 

costs being ;^44. 2s. and £8. 8s. Find the dimensions of the room. 


81 . A cistern would be filled by a tap, A, in 3A hours, or emp- 
tied by a tap, . 5 , in 3 hours. The cistern being "half full, A is 
turned on at 8 o’clock, and B at 15 min. to 9 ; find when the 
cistern will again be half full. 


82 . If 2 guineas make 3 napoleons, and 15 rix-dollars'make 4 
napoleons, and 6 ducats make 7 rix-dollars, how many ducats are 
there in £&B'^ ? 


83 . A person rows a distance of 3 miles down a stream in 40 
minutes, but without the aid of the stream it would have taken 
him an hour ; what is the rate of the stream per hour ? and how 
long would it take him to return against it ? 

84 . A boat propelled by 6 oars which take 25 strokes per 
minute travels at the rate of 7^ miles an hour ; find the rate of 
a boat propelled by 4 oars which take 32 strokes per minute ; the 
work done by each oar during one stroke in the latter case being 
a quarter as much again as in the former case. 


85 . A wagon, loaded with 1246 equal packages, weighs 
26 tons 14 cwt. ; if the wagon itself weighs twice as much as t’^e 
packages, find the weight of each package. 

86. A did f of a piece of work in 6 hours, B did of what 
remained in 2 hours and C finished it in half an hour. How 
long would they have been doing the whole if they had worked 
together ? 

87 . A clock loses 5 minutes a day. It shows correct time at 
noon , on a Monday. After how many days will it again show 
CO ect time on a Monday ? 

88. A privateer, running at the rate of lo miles an hour, 
discovers a ship, 1 8 miles off, making way at the rate of 8 miles an 
hour ; how many miles can the ship run before she is overtaken ? 

89 . If the wages of 25 men amount to E766. loa. 8p. in 16 
days, how many men must work 24 days to receive Srio35, the 
daily wages of the latter being one-half those of the former ? 
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90 , 55 gallons of a mi-'urc of wine and water contain 
5 gallons more wine than water; find the ratio of wine to water 
in the mixture. 


91 . Bring 
tion of 47 tons. 


{( 






cwt. to the frac- 


92 . A can do half a piece of work in 3 hours, being tv/ice as 
much as /? can do ; and C can together do the whole in 

2h hours ; in how many hours will (7 do a piece of work which 
B can do in 9 hours ? 


93 . How many seconds will a train, 184 feet in length, travel- 
ling at the rate of 21 miles an hour, take in passing .another train, 
223 feet long, proceeding in the same direction at the rate of 
16 miles an hour ? 


84 . A can give B 20 yards’ start in a mile race and can give 
C40 yards’ start ; how much start can B give C in a mile race ? 

95 . A piece of w'ork must be finished in S') days, and 15 men 
are set to do it, working 9 hours a day ; bm after 24 days it is 
found that only I of the work is done. If 3 addition.nl men be 
then put on, how many hours a day will they all have to labour, in 
order to finish the work in time ? 


96 . Two equal wine glasses arc filled with mixture of w’inc 
and water in the ratios of 2 of wine to 3 of water and 3 of w’ine 
to 4 of water ; when the contents are mixed in a tumbler, find the 
strength of the mixture. 


97. Divide R47 between 5 and C in such a manner that 
B may receive R2 more than 3 times, and C 113 more than 4 times 
the amount to be received by A . 

98 . At what times between 2 and 3 arc the hands of a clock 
5^ minute-divisions apart ? 

99 . Three boys agree to start together and run, until all come 
together again, round a circular court 1 5 yards in circumference. 
One runs at the rate of 6, the second, 7, and the third, S miles 
an hour. In how many seconds will the race end ? 

100 . In a game of skill A can give J?, and B can give C, 10 
points out of a game of 50 ; how many should A give C ? 

101. If 7 cows and 20 sheep be worth ;^12, and 3 cows and 
16 sheep be worth find the price of a cow and of a sheep./ 

102 . Two equal wine glasses are respectively ^ and | full of 
wine ; they are then filled up with water, and the contents mixed 
in a tumbler : find the ratio of wine to water in the tumbler. « 
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103 . Express -6 of E17. 8a, + *5 of ;^i. 14^. 6d. as the fraction 
of R170, a rupee being worth 2 shillings. 

104 . A can do a piece of work in 8 days, which B can destroy 
in 3. A has worked 6 days, during the last 2 of which B has been 
destroying ; how many days must A now work alone in order to 
complete his task ? 

105 . A train no yd. long overtook a person walking along the 
line at the rate of 3 miles an hour, and passed him completely in 
9 seconds ; afterwards it overtook another person and passed him 
in g§ seconds. At what rate was this second person walking ? 

106 . In a hundred yards’ race A can give B four and C five 
yards’ start : if B were to race C, giving him i yard in a hundred, 
which would win ? 

107 . If 6 men and 2 boys can reap 13 acres in 2 days, and 7 
m*'n and 5 boys can reap 33 acres in 4 days, how long will it take 
2 men and 2 boys to reap 10 acres ? 

108 . Gold and silver are mixed together in a mass of 30 oz., 
so that for every 6 parts of gold there are 4 parts of silver. How 
much gold must be added to the mass, so that for every 5 parts of 
gold there may be 3 parts of silver ? 

109 . A publican bought 10 gallons of wine at . 7 . 6 per 
gallon ; he mixed some water and filled quart bottles %vith it : 
how much water must have been added, supposing that the cost 
price of the contents of each bottle was thereby reduced to fj. 8|</. ? 

110 . If 12 oxen be worth 29 sheep, 15 sheep worth 25 hogs, 
17 hogs worth 3 loads of wheat, and 8 loads of wheat worth 
13 loads of barley j how many loads of barley must be given for 
340 oxen ? 

111. A and B are two spouts attached to a cistern. A can fill 
it in 10 min., and B can empty it in 15 min. If A and B be opened 
alternately for l minute each, in what time will the cistern be 
filled? 

132 . A race course is one mile long ; A and B run a race and 
A wins by 80 yards ; A and C run over the same course and A 
wins by 20 seconds ; B and C run and B wins by 5 seconds. In 
what time can A run a mile ? 

113 . If I can walk a certain distance in 112 days when I rest 
5 hours each day, how long will it take me to walk twice as far, if 
I walk twice as fast and rest twice as long each day ? 

114 . A cask contains 12 gallons of a mixture of wine and 
water in the ratio of 3 to l ; how much of the mixture must be 
drawn off, and water substituted for the mixture in the cask to 
become half and half ? 


C. A. 15 
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115 . A rectangular court is 50 yards long and 30 yards broad. 
It has paths joining the middle points of tlic opposite sides, of 
6 ft. in breadth, and also has within it_a path of the same bicadlh 
running all round it. lire remainder is corcred r.ilh gr.iss. li tlie 
cost of the pavement be ij. per sq. ft., and of liic grass 3s. jier 
sq. yd., find the whole cost of laying out the court. 

• 116 . To complete a piece of work, A would take twice as long 
as B and C together, and B 3 limes as long as A and C together ; 
A, B, C together can do it in 12 days. In what time could each 
do it by himself? 

117 . A down-train usually travels at the rate of 30 miles an 
hour and -meets an up-train 50 miles from the term, mis. On one 
occasion, on account of an accident, it onjy v.enl at the rate of 20 
miles an hour and met the up-train 415 miles from ilie terminus. 
Find the speed of the up-train. 

118 . A can walk 5 miles an hour, and the rat<;:> at wh.ich A 
and B walk are in the ratio of 7 to 6 ; how many secuiuL’ start 
must A give B that he may just beat him in a 3-mile lace ? 

119 . If 5 pumps, each having a length of stroke of 5 fed, 
working 15 hoi-rs a day for 5 days, empty the water I'Ut of a 
mine ; how many pumps with a length of sliohe ul 2^ feet, 
working 10 hours a day lor 12 days, will be lequiied to empty the 
same mine ; the strokes of the former set of jiumjis being' per- 
formed four times as fast as the other ? 

120 . If 7 horses and 12 cows cost ns much as 10 horses and 
6 cows, compare the prices of a horse and a covr. 


XL. DIVISION INTO PROPORTIONAL PARTS. 

■ 22 ^. To divide a given quantity into f’rtf'irtic!:a'far:s is to 
divide it into parts which shall be proportional 10 ctriaiu given 
numbers. 


Example i. Divide R873 among A, B, C, so that tlieir shares 
may be m the proportion oi 2, 3 and 4. 

If we divide RS73 into 9 {j.c., 2 -f 3 -f 4) equal parts, then A will 
nave 2, B will have 3 and C will liav’c 4 of these parts. 

Hence .('i’s share =Pr 8 T 2 ,x 2=11194 

B'% share =RS^5x3=R29i. 

Cs share =RspX4 = R3SS. 


Example 2. Divide £287 into parts proportional to i\,z and 5^ 
1'^ .2 , 3 i 2 .2 . \ ■ 2^0—^ • 

Now proceed as in the preceding example. 
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Exainf)le 3. A certain sum of money was divided between ^ 
JB^ C in the proportion of 5, 6 and 9 ; ^'received ^45 ; what w; 
':the sum divided ? 

Since 5 + 6+9—20, if the whole sum were divided into 20 equ 
parts, /^’s share would contain s of these parts. Hence the vah 
of one part=j^-V- ; the whole sum =;^-*/-X2o=;i^i8o. 

Example 4. Divide &50 among A, B, C, so that B^s sha 
...may be half as much again as A% and C’s share § of A’s and £ 
together. 

B’s share = ii of A's share ; 

A^s share +i 5 ’'‘s share =. 4 ’s share + of A’s share 

=(i + 1|) of A’s share = 2| of A’s share 5 
.*. Os share = § of 2^ of A’s share of A’s share ; 

.*, A’s share I B’s I C’s = i J li ; | j etc. 

Example 5. Divide 52 into 3 parts such that \ of the first pa 
of the second part= 5 times the third part. 

h of the 2nd part=j of the ist part, 
the 2nd part = § of the ist part. 

Again, 5 times the 3rd part = J of the ist part, 
the 3rd part=,\ of the ist part. 

1st part ' 2nd part 3rd part 
= ist part * I of the ist part I ^ of the ist part 
= i ^ i i rs ; etc- 

Example 6. R82 is given to 5 men, 8 women and 10 boys, i 
vsuch a way that a woman is to receive twice as much as a boj', an 
a man as much as a woman and a boy together ; v/hat do tl 
women receive ? 

8 women receive as much as 16 boys ; 

. and 5 men receive as much as 5 women and 5 boys, 

or as 10 boys and 5 boys, 
or as 15 boys ; 

men’s share : women’s : boys’=i5 ; 16 I 10 ; etc. 

. Example 7. How many rupees, half-rupees and quarter-rupee 
•vof which the numbers are proportional to 3, 4 and 5 '^e logetht 
worth K50 ? 
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Value of three groups of coins are 

as 3 rnpees : 4 half-rupees 1 5 quarter-rupees, 

•r as 12 quarter-rupees : 8 quarter-rupees ; 5 quarter-rupees, 

«■ as 12 : 8 : 5 ; 

the amount in rupees ^ I2«ll24 ; 

the amount in half-rupees x 8=Ri6 ; 

and the amount in qr. -rupees ■» If 5 2 y- 5 = 10. 

Therefore there are 24 rupees, 33 half-rupees and 40 qr. -rupees. 

Example 8. Divide /ico between C, Z?, so that 

A^'s, share ; S’s«-2 \ 3, 5 ’s J ^75=4 \ jiand Cs Z7s*-7 t 8. 

We find as in Ex. 4, Art. 216, that the shares of A, Z?, C, D are 
proportional to 56, 84, 105 and 120 ; etc. 

EXATSIPLES. 140 . 

L Divide R13. loa. into parts proportional to 1, 2, 3, 4. 

2 . Dmde ;£i8. gr. into parts proportional to 3, 2^, i, }. 

3 . Divide 26 tons in the proportion of 3*5, 2*25, 3^, 3^^. 

4 . Divide 532^ into parts which shall have the same ratio to 
one another as 

6, Divide £a,. 17s. 6d. into two parts one of which is J of «he 
other. 

6. A sum of money was divided into parts propojtlpral to 3?, 
4, 5'5 ; the smallest part was E30 ; what was the sum tli\'jdcd ? 

7. A sum of money was divided between /!,/>, C, in proportion 
to their ages which were 10, 12, 13 years respectively ; A’s share 

; find the other shares. 

8. Gunpowder is composed of saltpetre, sulphur and charcoal, 
in parts proportional to 75, 10 and 15 ; how many pounds of char- 
coal are there in 6 cwt. of gunpowder ? 

9 . How much of the above gunpowder can be made with 25 
lb. of sulphur ? 

a certain battle an army lost 4 men wounded and 2 
Killed out of every 25, and it mustered 38,000 men unhurt ; what 
was the number of men in the army at first ? 

11 . Divide E90 between three persons, so that for every nipee 

given to the first, the second may get 12 annas and the third may 
get 8 annas. t 

12. DivideR36between.4, ^andC, sothat A gets } of B’$ 
»hare, and C gets I of ^'s share. 
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13. Divide R360 among A, B, C, so that A may get 3 times 

much as B, and B and C together ^ as much as A. 

14. Divide R32 between A^ B, C, so that A may receive 3 times 
jis much as B, and C J of what A and B together receive. 

15. Divide £14. between A and B, so that J of A’s money may 
‘be equal to | of B's. 

16. Divide 30 into 3 parts such that of the first part=| of 
the second =1 of the third. 

17. is divided between A, B, C ; A’s share is | of B’s ; it 
is also I of B’s and (Ps together ; find each one’s share. 

18. Divide £1. 13^. between A, B, C, D, so that ^’s share 
may be of D’s, Cs share of A% and B^s share the sum of 
A’s and C’s. 

19. Divide £3. 6s. between 5 men, 7 women and 10 boys, so 
that each woman may have f of each man’s share, and each boy | 
of each woman’s share. 

20. Rlioistobe divided among 10 men, 16 women and 20 
children : if each m^n’s share is to be equal to the shares of 2 
women and the 16 women are to have twice as much as the 20 
children, how much will each woman receive ? 

21. A number of men, women and children are in the propor- 
tion of 3, 4, 5 ; divide £$. 5.?. 3^. among them, so that the shares 
‘Of a man, a woman and a child may be proportional to 4, 3, i. 

22. Divide £S9 among A, B, C, so that A’s share I B’s share 
--=3 ; 2, B^s share I Cs share =4 I 3. 

23. A certain kind of brass is composed of copper, zinc, lead 
and tin ; the ratio of copper to zinc is l I 2, of zinc to lead 3 I 5 
and of lead to tin 7 I 8 ; find the quantity of zinc in i cwt. of 
the brass. 

24. Four towns are to provide according to their population 
a contingent of 140 men. The populations of the towns are 1058, 
1587, 21 16 and 2645 respectively ; find the number of men to be 
.provided by each town. 

26. 700 coins consist of rupees, half-rupees and quarter-rupees, 
the values of the rupees, the half-rupees and the quarter-rupees 
are as 2 I 3 I 5 ; find the number of the rupees. 

26. How many rupees, eight-anna pieces and four-anna 
pieces, of which the numbers are proportional to 2i, 3 and 4, are 
•■together worth E:8o ? 

27. If 2 men do as much work as 5 women, and 6 women as 
much as 10 children, divide a week’s wages of R38 among 8 men, 
^9 women and IS children. 
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28 . The sum of three fractions is ; 14 times the first 
times the second = i8 times the third ; find (he fractions. 

29 . Divide R142 among A, B, C, so that for every Ks given to 
Ai B may get E3,and for every R7 given to /?, C may get D5. 

30 . Areas of circles are to one another as the snrarcs of their 
radii. Divide a circle of i ft. radius into three equal parts by 
concentric circles. 

31 . If the weight of pure silver and of alloy in a rupee be in- 
the ratio of 11 to 1, and the price of pure silver be 1>2 to. 5,^ 
per 01. avoir., find the weight of a rupee (in grains) snpjiOLing its 
value to be that of pure silver it contains. 

32 . An estate is divided among'^t 3 perrons in the ratio of 7, 
8 and 10. Find the value of the estate when be 500 atiried to the 
largest share would make it equal to ball of the whole. 

33 . A number of mangoes is to be divided amongst .* perrons 
in shares which are as i. 1-, J and J ; wi n' must tlw; tiuml or 
/eas/he that this may be done without cutting any of the ir.angccs. 

XLI. FELLOWSHIP OR PARTNERSHIP. 

2 * 23 . Suppose that three persons A, B, C, arc partners in 
trading, and that A has a capital of 1(3000 in the lutsinu'S, B has 
8:5000 and C has K6000 ; and they gam K1400 ; how sbuttld the 
profit be divided ? 

It is obvious that tbe profit must be divided Into part.? propor- 
tional to 3000, 5000 and 6000 ; which may be done b.y the method 
explained in the preceding section. 

The above is an example of what is called Simple Eollcvr- 
Bhip, tbe capitals contributed by the several pan nets being 
supposed to continue in the business for the same period of time. 

Suppose, again, that A, B, C, arc partners in tiading, and 
that A has a capital of bjoco in the business for 5 moritu;, />' has 
E50CO for 6 months, and C has Kfiooo for 7 month';, at the cr.d ot 
■which time the gain is 87^0 : how should this be di\ u8‘d ? 

Now, ayapital of R50C0 employed for 3 months may bo taken 
to be equivalent to a capi-al of K9000 (/.r., Itjcco x 3'': emploved 
for I month ; K5000 for 6 months may be taken to be equivalent to 
R5TO00 (z. if., 85000x6) for 1 month ; and 86000 for 7 months, 
equivalent to 842000 (z e., KCcooxy) for i month. Hence the 
profit must be divided in the proportion of 9000, 30000 aud gccco ; 
which may be done in the usual way. 

Consequently, if the capitals of partners be employed for difttr- 
enl periods of time, the period of time must be made the same 
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for all. by. multiplying each capital by the measure of the coires- 
ponding period of time. 

Ifote. In working, the several sums of money must be express- 
ed in terms of the same unit, as also the several periods of time. 

The above is an example of what is called Conipound 
Fellowship, the capitals contributed by the several partners 
being employed in the business for difterent periods of time. 


EXAMPLES. 145. 

1. A, B, C enter into partnership ; A furnishes R350, B S500 
and C 11750 ; what should be the share of each in 11320 profit ? 

2. A bankrupt owes 62000 to two creditors, namely, S1200 
to one, and 6S00 to the other ; his assets are 6700 ; what does 
each creditor lose ? 

3. A, B, C, D engage in business with a joint capital of 
^7550 ; at the end of a year A receives £200, B £23 S, C £120 
and I) £200 ; how much capital did C put in ? 

4. A, B, C are partners, A receiving S of the profits, and B 

and C sharing the remainder equally. A\ income is increased by 
675 when the profits rise from *^^^6 capital to Find 

the respective capitals invested. 

6. A and B are partners in a business in which A has 7^ annas 
share and B annas ; B, being the working partner, receives 
of all the profit ; the rest is divided in proportion to the capital ; 
what does B receive out of 660S0 ? 

6. A, B, C engage in business with a joint capital of £iSooo ; 
A gives £2000 more than B, and B £2000 more than C ; divide a 
profit of ^1080 between them. 

7. A, B, C enter into partnership ^A puts in £'jo for 5 months, 
B,£so for 6 months and C £30 for S months. They gain £44. los. 
How should the profit be divided ? 

8. A, A, C pasture in the same field. A has in it 10 oxen for 
7 months, B has 12 oxen for 5 months, and C has 15 oxen for 3 
months. The rent is 617. ^a. How much of the rent should 
each pay ? ' 

9. A starts business with a capital of £2200 on the i6th of 

April, and on the 3rd of July admits a partner B with a capital of 
;i^i8oo. The profits amount "tO;!^449. i6j. by the 31st of December. 
What is each person's share 7 -? 

IQ. D and E become partners, D bringing 65400 and E 
64500. At the end of 3 months D doubles his capital and a new 
partner F is admitted who brings 65700 ; and at the end of 
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5 months B trebles his capital. The year's profits amount to 
El 200 : how ought this to be divided ? 

11 . A and B start a business with capitals as 5 '.7. 'Ihcy 
•withdraw respectively | and 2 of their capitals at the end of 
4 months. At the end of the year a profit of ^226 is divided ; 
find A's share, 

12. A and B entered into partnership with fyoo and £(ioo 
respectively. Afier 3 months A withdrew S of his stock but after 
3 months more he put back § of what he had withdrawn, flic 
profits at the end of the year arc ;£726 ; how much of this should 
A receive ? 

13 . A and B start a business ? A puts in double of %vhat B 
puts. A withdraws ^ of his stock at the end of 3 months but at 
the end of 7 months puts back ^ of what he has taken out, when 
B takes out J of his stock. A receives E300 profits at the end of 
the year ; what does B receive ? 

14 . A and B hire a meadow for 6 months. A puts in 21 cows 
for 4 months ; how many can B put in for the remaining 2 months, 
if he pays f of what A pays ? 

XLIl. ALLIGATION. 

325 . The following are examples of Alligation or the mi.xing 
of things of the same kind but of different q'.ia.ilics. 

Example i. How must a grocer mix to is at zs. Od. a lb. and 
3r. gd. a Ib. so that the mixture may be worth 3r. a lb. ? 

When the mixture is made and sold at 3r. a !b., each lb. of the 
cheaper tea in it brings a gain of Od., and each lb. of the dearer 
tea brings a loss of gd Therefore 9 lb. of the cheaper tea brines a 
gain of 54.4 and 6 lb. of the dearer brings a loss of 54if. Hence, 
in order that there may be neither any gain nor any loss, for every 
9 lb. of the cheaper tea we must take 6 lb. of ihe dearer ; therefore 
the proportion is 9 parts to 6, that is, the ien^ must be mixed in ihe 
inverse ratio of the differences of ihe two prices and the mean price. 

Example 2, In what proportion should teas at 2^. 6.'/., 3s., 4T, 3d. 
and 4 .f- 9^*) a lb. be mixed to make a mixture worth 41. a lb. ? 

The first two prices are under, and the last two above, the mean 
price. We take equal quantities of the teas at the first two prices, 
and the mixture is worth 2s. gd. a lb.; we also take equal quantities 
of the teas at the last two prices, and the mixture is worth 4s. (>d. 
a lb. Now we mix these two mixtures as in Ex. i, and we find 

mat these must be taken in the proportion of 6 to 15 or 2 to 5. 
Consequently the teas are mixed in the proportion of I, 1, fi, 
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l^ote. Instead of taking equal quantities we might take the 
tteas in any proportion to make the first two mixtures ; and conse- 
■quently an example of this kind (in which the number of ingredi- 
'cnts is more than two) may have an unlimited number of solutions. 

Example 3. In what ratio must a grocer mix sugar at 6a. per 
, seer with sugar at 40. per seer so that by selling the mixture at 50. 
“^p. per seer he may gain ^ of his outlay ? 

of the cost price of a seer of the mixture = 5a, 3^. ; cost 
price of a seer of the mixture = 5a. 3/.-i-l^=4a. tp. Now proceed- 
ing as in Ex. i, we find that sugar at 6a. per seer must be mixed 
•with sugar at 4a. per seer in the ratio of (4a. 6/. — 4a.) to (6a.— 4a. 
i. e., of I to 3. 

EXAMPLES. 143. 

1 . How must sugar at 4a. per seer be mixed with sugar at 50. 
per seer to make a mixture worth 4a. Sp. per seer ? 

2 . In what ratio must tea worth 2 s. yd. per lb. be mixed with 
tea worth 3r. Zd. per lb. to make a mixture worth 3 j. per lb. ? 

.3. Tea at 2 s. (>d. per lb. is mixed with tea at 4J. 2d. per lb., 
and the mixture is sold for 3r. 5^ a lb. ; how were they mixed ? 

4 . In what ratio must a grocer mix coffee at 3r. per lb. with 
• chicory at fd. so that by selling the mixture at 2s. per lb. he may 

gain of his outlay ? 

5 . A grocer buys black tea at 2 s. 6d per lb. and green tea at 
Ss. gd. per lb. ; how must he mix them so that by selling the mix- 
ture at 3r. per lb. he may gain ^ of his outlay ? 

6. In what proportion should water and wine at J2s. 6d. a 
gallon be mixed to reduce the price to loj. a gallon ? 

7. Currants at 5</. per lb. are mixed with currants at gd. per 

lb. to make a mixture of 17 lb. worth yd. per lb. ; how many 

pounds of each are taken ? 

8. A person bought 60 md. of rice of two different sorts for 
E153. 12a. The better sort cost ^3 per md. and the worse R2. 40. 
per md. How many maunds were there of each sort ? 

9. A liquid is times as heavy as water, and water is i| 

times as heavy as another liquid Q ; how much of the_ liquid P 
must be added to 7 gallons of the liquid Q so tnat the mixture may 
weigh as much as an equal volume of water ? 5. 

10 . A mass of gold and silver weighing 9 lb. is worth £318 

13s. 6d. ; if the proportions of gold and silver in it were inter- 
changed, it would be worth 29, loj. 6 d. ; supposing that the 
price of gold is ;!^3. 17^. lold. per oz., find the proportion of gold 
-and silver in the mass, and the price of silver per oz. 
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11 . A merchant has wines worth js.. Q.c., Ii.r. and l*.r. a trallon 
respectively ; how must he mix them to oijtaiii a imi. tuto '.vorti) 
IOJ-. a g^ailon, using equal parts of the first tv.o kiiul.-, and aUo 
equal parts of the last two kinds ? 

12 . In what proportion must a grocer mix tea- at cv. fo/,, 3f, 
and 4s. 6 d. per lb. to make a mixture worth q.r. nci- Ih., tJsin:,' eq'ual 
parts of the first two kinds ? 

13 . A man has whisky worth 22j>. a gallon, and another lot 

worth i8j. a gallon ; equal quantities of these aic :;.i'; :d with 
water to obtain a mixture of 50 gallons vrorlh l6.f. a ; find 

how much water the mixture contains. 

14 . A grocer buys teas at 2 j. 6 //., 3 .r. and 37. 0 per lb. rcs- 


pectively : how 1 

r"st l.c mix 

tlic:!''. “^o a= t'l uu 

a mi- lure 

rvorth ^s. 3//. per 

lb., using’ the 

first two kind- in i.,i; 

'y’i .'P'.n lion 

of 2 to 3 ? 




15 . A grocer 

wishes to mix 

teas at 2f,, 3?., 3?. 'Lf. a 

ud .tr. ner 

lb. respectively ; 

liow must he 

mi.x them .'M.a::;: ’.h'- fb ' 

'Urjrl.- 

in the proportion 

of 2 13, and 

the last two in tiic !>.■ 

of 


3 : 4) so that by selling the mixture at 3 r. .pj’. per lb. of the 
receipts may be clear profit ? 


XLIII. AVERAGE VALUE. 

The average or mean value of any numb*'- of nu.anti- 
ties of the same kind is their sum dividctl by the number oi' il.cm. 

Example. Find the average age of four boys wlio are to, ii, 
13 and 14 years old respectively. 

Average age = 42 i-'l+.i 5 tJ.h years = 12 years. 

EXAMPLES. I-iS. 

Find the average of the nuvMbers, 

1- 2, 3, 4, 5. 2. 8,10,13,15,17,20. 

3 - 3 -i-, 7l, 8J, 9?i-, 10. 4 . 1-3, 7'^ 8-9, 3-1, 'S. 

5 . Find the average age of five boys who arc 13. i :, 1 1, 9 and 
8 years old respectively. 

6. What was the average daily expenditure of a man in tSSo, 

who spent 8:765 . 10 . 9 in the first half-vear and US81 . ; . 3 in 
the last ? ■ ' 

The population of a town was 2S7 50 in 1S70 and 30000 in 
looo ; find the average annual increase betw'ccn the two dates. 

8. Of 20 men 12 gain ;^3. yj. each and 8 men gain £2. Sj. 
each ; what is the average gain per man ? 



PERCENTAGE 


m- 

9 . Five men weighed respectively 8 st. 8 lb., 9 st. 4 lb., 10 st.,.. 
10 st. 10 Ib. and ii st. 6 Jb. ; Avhat is the average weight per man ?' 

10 . If 20 chairs are bought at R5 each, and 15 at R4. 8^?. each,- 
and 15 more at R4 each, what is the average piice of a chair ? 

11 . A train travels i mile in the first 10 min., i| miles in the 
next 10 min., 2 miles in the next, miles in the next, and i mile 
in the next : what is the average speed of the train per hour ? 

12. The average weight of 6 men is 10 st. ; two of them. 
weigh 9 st. 7 lb. each ; find the average weight of the others. 

13 . The average age of 8 men, 7 women and i boy is .45 years,-, 
that of the 8 men being 48 j^ears and of the 7 women being 46 ; 
determine the age of the boy. 

14 . The average age of 5 children is 7 years, which is increas- 
ed by 6 years when the age of the father is included ; find the age- 
of the father. 

15 . The average weight of 7 men is diminished by 3 lb. when' 
one of them who weighs 10 stones is replaced by a fresh man 5- 
Snd the weight of the new man. 

16 . The average age of a cla.ss of 20 boys is 12 years; what 
!vill be the average age if 5 new boys receive admission in the 
:Iass, whose average age is 7 years ? 

17 . If the chairs in Question 10, are sold so as to gain J of the. 
:ost price, w lat is the average selling price of a chair ? 

18 - The average price of a chair, a table and a cot is Rxg 
:he average price of the table, the cot and a book-shelf is H22 ; 

;f the price of the book-shelf be R16, find the piice of the chair. 

18 . The average temperature for Monday, Tuesdav, Wednes- 
day and Thursday is 60° ; the average for Tuesday, Wednesday,, 
rhursday and Friday is 63” ; if the ratio of the temperatures for 
Monday and Friday be 21 ] 25, find these temperatures. 

XLIV. PERCENT.^GE. 

fJST. The term per centum or per cent, means /or a 
hundred. 

Suppose that a trader who has a capital of R4000 gains R200 ; 
he gains Rs for every hundred of his capital. This is expressed 
by saying that the traded s gain is ^per cent, 

Kote. The symbol % or the letters p. c. are used as an abbre- 
viation for the words por cent. 

Example i. What fraction of a number does 5 p. c. of it denote ? 

5 p. c. of a number=^g^ of the number=5\j of the number.. 
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Example 2. How much is 6J p. c. of E320 ? 

The percentages^ of R32o-j^ of ^320-^20. 

EXAMPLES. «44. 

What fractions are denoted by the following rales per cent. ? 

1 12^. 2 . 33^. 3 . i- 4 . f. 6. 125. 

Find the value of 

e. 5 p. c. of E700. 7. 7^ p. c. of £140- 8. i p. c. of £20. 

9 . 35%of 3180 men. 10 . of a sq. ft. 11 . 8 5% of 50 ovt. 

12 . A man’s income is E3000 a year ; if he spends p. c. of 

it each month, how much does he save in a year ? 

13 . Five per cent, of the total population of a tovm are 
English men ; the^rest are Hindus ; if the population of the town 
be 37820, what is the number of Hindus ? 

14. A man’s income in 1871 was £^500; 'n 1S72 it was in- 
creased by 20 p. c. ; what was his income in 1872 ? 

16 . Find the difierence between ^ of U70 and J p. c. of E70. 

16 . A testator bequeathed by will j of his estate to his son, 
60 p. c. of the remainder to his daughter, and the remainder to his 
widow ; the son got £75 more than the daughter. How much did 
the widow receive ? 


Example 3. What rate per cent, docs the fraction ^ denote ? 


The fraction, 

8 8x100 100 


100 


rate per cent. =37^. 


Example 4. What per cent, of E40 is H3 ? 

- 

100 ’ 

= 7 |. 


The fraction 

40 40x100 


svj> 

■ i. 1) J 

ICO 

rate per ccnt.= 


EXAMPLES. 145. 

What rates per cent, do the following fractions denote ? 

^ 2. 3 . 4. %. 6. f. 

/ti- 7. f. 8. II 8. U. 10. 

What per cent, of 
11 E26 is E13 ? 


12. R40 is E8 ? 


IS. £3 is I2i. ? 
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14 . *25 is J ? 16 . J is 7 ? 16 . ’(5 is *3 ? 

17 . Of 3420 men in a town, 420 died ; what per cent, survived ? 

18 . Out of a debt of S2500, Rrgoo is paid ; what per cent, of 
the debt still remains unpaid ? 

19 . The number of boys in a school in January was 320 ; in 
February it increased to 360. Find the increase per cent. 

20. A mass of gunpowder is made with 2 lb. sJ oz. of nitre,. 
5 oz. of sulphur and oz. of charcoal ; find the percentage- 
composition of the powder. 

21 . Standard gold contains ii parts pure gold out of 12 
what per cent, is dross ? 

Example 5. Of what sum of money is R30, 5 p. c. ? 

S p. c. of the sum=»S3o,^ 
or of the sum=R3o; /Vy-, 

the sum = R30 x » R600. 

EXAMPLES. 146. 

Of what number is 

L 22, 10 p. c. ? 2 . 57, 4| p. c. ? 3 . 30, 120 p. c. ?• 

4 . 81 , 1 p. c. ? 5 . 2^, -2\ p. c. ? 6. 3I, ‘27 p. c. ? 

7 . A man spends R3250 a year, which is 66| p. c. of his yearly- 
income ; find his income. 

8. A man spends 60 p. c. of his income and saves R2000 ; 
what is his income ? 

9 . The population of a town increased 7 p. c. from 1880 to 
1883, and its population in the latter year was 13910 ; what was 
its population in i88o ? 

10 . If a tax of TO p. c. on the income of a man yields £300^. 
how much will an income-tax of 5 pies in the R produce ? 


MISCELLANEOUS EXAMPLES. 147. 

1 . The price of a bottle of red ink is 20 p. c. more than that 
of a bottle of black ink. If a bottle of red ink costs 12 annas, 
how much will a bottle of black ink cost? 

2 . A trader in his first year gains 8 p. c. of his capital, but in 
the second year loses 10 p. c. of what he had at the end of the 
first year, and his capital is ^224 less than at first ; find his- 
original capital. 
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3. A trader’s capital increased 10 p. c. every year ; at the end 
of 3 years it was ii6o50 ; wlial was his capital at firot . 

4. In a mixed school 25 per cent, of the scholars are infants 

under 7, and the number of girls above 7 bo>s above 7> 

.and amounts to 36 ; find the number of children in liic scnool. 

5. A man spends 5 p. c. of his income in in-;urin;f life, and this 

part is exempted from income-tax : his income-ia\ nicii is laid at 
4 pies in the rupee, amounts to i«30- 5^' • b'''-*'’ income. 

6. Three casks contain equal quantities of wine ; a mixture is 
. formed by taking 25 p. c. of the first cask, 3:; P- c. of t.'.e ••vconct and 

45 p. c. of the third ; what per cent, of tiie wimla quauiity i^ taken? 

7. Two mixed schools have 90 and 120 cI.iMr a re.p .--:ivc!y ; 

in the first 60 p. c. and in the second 50 P- cmiorc.n are 

boys ; what per cent, of the children in tlie two -ck.t o: . aie boys ? 

8. In a town the numbers of male and fein.’.le in': diitants are 
3450 and 3020 respectively ; the decrease in the iormer : to p. c., 
while the increase in the latter is 5 }>. c. l imi tae increase or 
decrease per cent, of the total population. 

8. In a mixture of coffee and chicory the coffee ; > .to per cent. ; 
to 500 lb. of the mixture a quantity of cliicory is adci -d, and then 
the coffee is 35/j p. c. How many pound.s of ch.icnry are added? 

10. If A’s income be 10 per cent, more th.'in /j"', !iow much 
per cent, is B‘s income less than A's ? 

11. A sells his goods 10 per cent, cheaper t’aan />’, ami to per 
"cent, dearer than C ; how much per cent, are d's rates lower 
than B’s ? 

12. The price of sugar being raised 10 p. c., by how much 
per cent, must a man reduce his consumption of that article so as 

.not m increase his e.xpenditure ? 

XLV. COMMISSION, BROKER.AGE, PREMIUM. 

3*28. Cominissioii is the sum of money paid to an agent 
for buying or selling goods or property of any kind. It is usu.aliy 
ape 7 -ceniage upon tlie value of goods i30ught'or sold. 

The agent is sometimes called a broker, especially when he 
buys or sells Government Promissory’ Notes, Shares of Companies, 
.-etc., and the commission, brokerage. 

Premiuin is the sum of money paid to an Insurance Covipc.ry 
which, in consideration thereof, undertakes to make good a loss 
incurred through fire or shipwreck, or to pay a certain sum of 
money after a man's death to his relatives. The instalment 
- containing the contract is called the Policy of Insurance; 
-and the stamp duty on the policy is called the Policy duty. 
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■Premium is usually perceniage' upon the sum of money which 
'the insurer or his relatives are to receive. 

Commission, Brokerage and Premium are therefore names 
given to a percentage in particular cases. 

Example i. An agent buys goods worth R750, and receives 
•a commission of 2^ per cent. ; how much, does he get ? 

2 ^ 7 ^ 

Commission of = = Ri8. 12a. 

100 , / ^ 4 

Example. 2. A cargo, valued at ^^760, is to be insured at 5 p.c 
premium; what sum must be in-ured that, in case of loss, the 
value of cargo and the premium paid may be recovered 1 

If every ^95 (^100 -;!^5) be insured for ;i^ioo, then in case of 
loss both the A'^alue of goods and premium paid will be recovered. 

Now since £,^1 must be insured for ;^ioo, 

'••••• A"/. 



■ or ;;^8oo. Ans. 

EXAMPLES. US. 

1 . A broker purchases goods worth S5000 ; what is his com- 
mission at per cent. ? 

2. What is the cost of insuring cargo valued at £7000, the 
premium being 3^ per cent. ? 

3 . A commission agent sells 720 bales of jute at S7 per bale ; 
dvhat commission does he receive at per cent. ? 

4 . An agent buys a house for E6750, and receives commission 
at Rs. 12a. per cent. : what has his empio3’’er to pay altogether ? 

5 . A broker received ^ p. c. for buying Government Promis- 
sory Notes. His brokerage amounted to ii35 ; what was the value 
-of the Promissoiy Notes bought ? 

6 . A ship is insured for -|- of its value at if p. c. and the 
premium is £20 ; what is the ship worth ? 

7 . The premium on a policy of insurance at 4 p. c. is £120 ; 
-find the amount of the policy. 

i 8. How much must be paid to insure a cargo worth £n'2.o^ 
■the premium being 25^., policy duty is. 6P., and brokerage gs., 
per £100 respectively ? 

9. For what sum must a merchant insure a cargo worth R9760 
.at 2| p. c. so that m case of loss both' the cargo and premium may 
•be recovered ? ■ 
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10 . Goods worth ^^7740 are insured at 3J per cent., so that: 
in case of loss both the value of goods and premium may be- 
recovered ; find the amount of premium paid. 

11 . Cargo worth is to be insured, so that in case of loss 

its value and all the expenses connected with its insurance may be 
recovered. The premium is 2-1*5 per cent., policy duty ^5 per cent, 
and brokerage i per cent. ; for what sum must the cargo be insured 
and what is the amount of the whole expense paid on insurance ? 


XLVI. PROFIT AND LOSS. 


329 . Under this head we estimate a profit or a loss, not abso- 
lutely, but in relation to the cost price, that is, as so much per 
cent, on the cost price. 


Example i. If chairs are bought at R5 each, and sold at 
R5. 9a. each, what is the gain per cent- ? 

The gain is (ja. on R5 or Sort. ; and we have to find what per 
cent, of 8ofl. is Qa. 


Now, the fraction — 


900 


^0° 


80 80x100 100 


100 ’ 


the gain is iij per cent. 

Example 2. A horse is bought for R80, and is sold at a profit 
of 25 p. c. ; what does the profit amount to, and for how much is 
the horse sold ? 


Profit=25 p. c of RSo^-i^o's of RSorr=Rro. 

The horse is sold for RSo-fRao, or Rioo. 

Example 3. Some goods are bought for R90 ; for how much 
must they be sold so as to gain 10 per cent. ? 

The selling price=lio p. c. of cost price 

■=^Jg of R9or=K99. 

Example 4. By selling sugar at R12 per md. I gain 20 p. c. 
at what price per md. did I buy it ? 

120 p. c. of the cost price = selling price, 

or of the cost pricc = Ri2 ; 

the cost pricc = Ri2 X 

Example 5. If 10 p. c. be lost by selling an article for R72, fo» 
how much should it have been sold so as to gain 5 per cent ? 

90 p. c. of the cost price = 1172, 


15 = Ri 2 , 

• • •=R84. 
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Example 6. By selling a house for ;^69 there is' a loss of 8 p. c. ; 
what would be the loss or gain per cent, by selh'ng it for fyZ ? 

£6^=g2 p. c. of the cost price, 



£78=-^W-^ 

= 104 

There would be a gain of 4 per cent 

EXAMPLES. 149. 

1 . I sell for S20 that for which I gave S16 ; what is my gain 
-per cent. ? 

2 . At what rate per cent, is the loss on selling for £ii . g ■ SJ 
■what cost ;!^I 5 • 6 . 3 ? 

3 . I sell 20 articles for the same money as I paid for 25 ; 
what do I gain per cent, on my outlay ? 

4 . If the selling price of | of a number of toys be equal to the 
cost price of the whole, find the profit per cent. 

5 . 70 gallons of wine are bought for ;^5o, and 9 gallons are 
lost by leakage ; the remainder is sold at is. jo^d. a pint ; find 
the gain or loss per cent, on the outlay. 

e. Certain articles are bought at ^12. i Ss. for 100, and are sold 
at 2| guineas for a dozen ; find the gain or loss per cent, 

7. A person by selling 48 yards of cloth gained the cost of 16 
yards ; find the gain per cent. 

S. 320 maunds of rice were bought at R5 per maund, and sold 
■at a loss of 5 p. c. ; find the total loss and the selling price per seer. 

9 . A merchant buys certain goods at ;!^6 . 19 , 3 per cwt. and 
pays 1 5^. per ton for expenses ; at what price per lb. must he sell 
them so as to gain 1 5 p. c. on his total outlay ? 

10 . If oranges are bought at the rate of 15 for a rupee, how 
many m st be sold for a rupee so as to gain 25 p. c. ? 

11 . The cost price of a book is yj. 6rl. ; if the expenses of sale 
be 5 p. c. upon this, and the profit 20 p. c., what would be the 
retail price ? 

12. 24 gallons of ale are bought at 2s. a gallon and 30 gallons 
•of porter at I j. a gallon, and they are mixed together. If 13 
gallons of the mixture be lost by leakage,, and 20 gallons sold at 
ss. a gallon, at what price per gallon must the remainder be 
sold to gain 20 p. c. on the whole outlay ? 

13 . A man having bought a quantity of tea for E75, sells i of 
it at a loss of 4 p. c. ; by what rate per cent, must he raise that 

C. A. 16 
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selling price, in order that by selling the rest at the increased price- 
he may gain 4 p. c. on his outlay ? 

14. I bought note paper at the rate of 8 annas for 5 quires, and 
sold it so as to gain as much on the cost of 32 quires as 8 quires 
were sold for ; at what p’rice did I sell the paper per quire ? 

15. A horse is sold for S440, at a loss of 12 p. c. ; how much 
did it cost ? 

16. A quantity of sugar is sold at 6 a. per seer ; the gain 
is 12^ p.c. and the total gain is R15. What is the quantity of 
sugar sold ? 

17. If oranges are sold at the rate of il for the rupee, and 
the gain is 8^ p. c, at what rate were they purchased ? 

18. A. bankrupt’s stock was sold for 115205 at a loss of 17 per 
cent, on the cost price ; had the stock been .sold in the ordinari- 
course of trade it would have realized a profit of 20 per cent. 
How much was it sold under the trade price ? 

19. A horse was sold for 8240 at a loss of 5^ p. ; for what 
should it have been sold to gain 26 p. c, ? 

20. By selling tea at 3r. per lb. a grocer gains only 5 p. c. ; 
by how much must he raise the price so as to gain 1 5 p. c. ? 

2L If by selling 7 mangoes for 81.2.4?; there be a profit 
of i6| per cent., at what price per dozen must they be sold to gam 
20 per cent ? 

22. If a man lose 4 p. c. by selling oranges at the rate of 12 a 
rupee, how many a rupee must he sell them so as to gain 44 p. c. ? 

23. If by selling goods for R 1 41 there be a loss of 6 p. c. ; 
what will be the loss or gain per cent, by selling them for R159 ? 

24. Goods were sold for R37. Sn. with a gain of 12 V p. c. ; 
what would have been gained or lost by selling them for R33. Sa. ? 

25. Tea which cost K60 per md. is retailed at 82. S/z. per seer, 
and there is a waste of lo p. c. ; what is the rate of profit per cent. ? 

26. Sulphuric acid worth 3^/. per lb. .absorbs moisture and 
becomes 2i p. c. heavier ; what is it then worth per lb. ? 

27. A merchant sells tea to a tradesman at a profit of 40 p. c., 
but the latter becoming b.ankaipt pays only 12s. in the £ • how 
much per cent, does the merchant gain or lose on his outlay ? 

28. A tradesman’s prices are 30 p. c. above the cost price ; if he 
allows his customers 10 p. c. on his bill, what profit does he make ? 

29. How much per cent, must a tradesman add on lo the cost 
price of his goods, that he mav m.akc 20 p. c. profit after allowing 
his customers a reduction of 5'p. c. on his bill ? 

30. The price of flour being raised 20 per cent., by how much 
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per cent, must a rrian reduce his consumption of that article so as 
not to increase his expenditure ? 

31 . An article when sold at a gain of 5 p. c. yields Si 5 more 
than when sold at a loss of 5 p. c. ; what was its prime cost ? 

32 . A man sells an article at a loss of 10 p. c. ; if he had 
received S5 more, he would have gained 12^ p. c. What did the 
article cost him ? 

33 . A piece of cloth is sold for S40. lo^z, at a profit of 30 p, c. 
If it had been sold at Si. I2«2, per yard, the profit would have 
been S12. 8a . ; how many yards are there in the piece ? 

34 . A man embarks his capital in three successive ventures. 
In the first he clears 80 p. c., and ini each of the others he loses 
15 p. c. ; what per cent, does he gain or lose on his original outlay ? 

35 . A boy buys a number of apples at 6 for 4^, and a third of 
the number at 4 for 2a. ; at what rate must he sell them to gain 
20 p. c. on his outlay ? Supposing his total profit to be B:4, how 
many did he buy ? 

36 . How must a grocer mix teas at 3r. a lb. and 3s. 6rf. a lb., 
so that by selling the mixture at 3s. 8d. a lb. he may gain 10 p. c. r 

37 . I must sell my stock of sugar at 3a. bp, per lb, to gain 
33I per cent. ; by mixing it with an inferior sugar in the propor- 
tion of 4 to I I gain 33^ p. c. by selling at E;i. 9«. bp, for 7^ lb. 
Find the cost of the inferior sugar per lb. 

. 38 . A gi-ocer proposes to sell his tea at 10 per cent, profit, 
but adulterates it by adding ^ of its weight of an inferior tea 
which costs him | of the price of the better ; hat profit per cent, 
does he make ? Also in what proportion must he mix the two 
kinds so as to gain 20 per cent. ? 

39 . A merchant buys 1575 cubits of cloth. He sells ^ of it 
at a gain of 6 p. c., i at a gain of 8 p. c., i at a gain of 12 p. c. 
and the rest at a loss of 3 p. c. If he had sold the whole at a 
gain of 5 p. c. he would have received K:i2o. \2a. more than be 
did What was the prime cost of a yard ? 

40 . How must wine at 205. a gallon and brandy at 455. a 
gallon be mixed, so that by selling the mixture at 355. a gallon 
there may be a gain of 1 5 p. p on the price of the wine and 20 p. c. 
on the price of the brandy ? s 

41 . A mixture of two kinds of wine, at 2or. and 25^. a gallon, 

is sold at a gain of 10 p. c. If the two kinds had been sold 
separately at a gain of 15 p. c. and 8 p. c. respectively, the total 
profit would have been the same. In what proportion were the. two 
kinds of wine mixed together ? c 

42 . A tradesman by means of a false balance, defrauds to the 
extent of lo p. c. in buying goods, and also defrauds in selling. 
What per cent, does he gain on his outlay by his dishonesty ? 
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43 . A man sells a house, at a lossi for Pt:4oo ; had he sold ^ it 
for Ssoo his gain would have been § of Iiis former loss ; find the 
cost price of the house. 

44 . A merchant has goods worth £300 ; he sells one-third 
of them so as to lose 10 p. c. By how much per cent, should he 
raise that selling price in order to gain 10 p. c. on the whole ? 

XLVII. SIMPLE INTEREST. 

230 . Interest is money paid for the use of money lent. The 
money lent is called the Principal. The Amount is the sum of 
the principal and interest at the end of any time. The rate of 
interest is the money paid for the use of a certain sum for .n 
certain time. Thus, if I borrow a sum of money on the condition 
that for the use of every rupee in the loan for a month I shall p.iy 
an interest of i anna, I am said to borrow a/ ihe rate of I anna per 
rupee per month. Again, if I borrow on the condition tliat for the 
use of every Rroo in the loan for one year I shall pay an interest 
of Rs, I am said to borrow ai ihe raie of 5 per cent, per annum. 

Ifote. Per annum means for a year. 

231 . When interest is calculated simply on the original prin- 
cipal it is called Simple Interest. 

Note 1 . The term interest is generally used in the sense of 
simple interest. 

Example i. Find the simple interest on P.24 for 5 months at 
I anaa per rupee per month. 

Interest on Ri for r month 

.*. R24 for 1 month — J^sVX24, 

.* R24 for 5 months X24 X 5 

= R 3 . 12a. 

Hence, to find the interest we multiply the principal by 5 .and 
iSi we multiply ic by 3®.. The work in practice =hould 
stand thus : 

R. 

' •-:4 

32 ) 120 ( R3. i2a. Ans, 

96 

24 

16 

384 ( 12 

32 _ 

64 

64 
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ESAMPIiES. 150. 

Find the simple interest on 

1. S58 for 4 month s at 6^. per rupee per month. 

2. S76 for 9 months at 2 pice per rupee per month. 

3. S240 for I year at 3^. per rupee per month. 

4 . S:37S for 15 months at | anna per rupee per month. 

5 . S29 for 3 years 3 months at 27^. per rupee per month. 

6. R720 for 18 months at 4^. per rupee per month. 

Example 2. Find the simple interest on S728 for 5 years at 
4 per cent, per annum. 

Interest on Brioo for i year =S4, 

.'. Ri for I year • 

S :728 for I year =6^-^, 

.*. R728 for 5 years 

=Eri 4 S‘ 

Hence we deduce the following rule : 

Multiply the principal by the rate per cent: and by the number 
of years, and divide the product by 100. 

The work should stand thus : 

We divide 6:14560 by 100 by 
cutting off the two figures^ on the 
right ; thus the quotient is 6145 
and R60 is the remainder ; this 
remainder is equal to g6oa ; this 
di^nded by 100 gives ga. as quo- 
tient and 60a. as remainder : 
this remainder is equal to 7207J. ; 
this dmded by 100 gives T7.p,^ 
as quotient. 


Note 2 . The amount may be obtained by adding the interest 
to the principal. Thus the amount in the above example 

=S 728 - 1 -Bi 45 - 9 «- l\P' 

=6873, ga, 7lp. 

If the amount only is wanted we may also proceed thus : 
Interest on Sioo for 5 years at 4 p. c.=E20. 

.V . The amount of Sioo in 5 years=6i2o, 


Si — 

S728 

=6873. ga. yip. 


6 . 

728 

4 

^gi2 

5 

ic» ) 6145^60 

a. gfo 
12 

p. yyo 

Interest— 6145. go. yzp. 
=6145. ga. y\p. 


• • 
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EXAMPLES. 151. 

N. B. The rate per cent is understood to be fer annum unicss 
otherwise slated. 

Find the simple interest on 

1. K200 for 3 yr- at 4 p. c. 2. /300 for 4 yr. at 5 p. c, 

3 . R750 for 7 yr. at 6 p. c. 4 . for 1 5 yr. at 3 p. c. 

5 . £450 for II yr. at 4^ p. c. 6, ;^8oo for 3 i yr. at 4 p. c. 

Find the simple interest and the amount of 
7 . £495. 4«. for 2^ yr. at 3%. 8. ;!^325. 5^. for 4 yr. at i\%, 

9 . S225. iia. 9;). for 4 years at i per cent, per month. 

Find the amount only of 

10 . R250 for 2 yr. at 7 p, c. IL ;^3o4 for 5 yr. at A,l p. c. 

12. R335 for 3I years at | per cent, per month. 

13 . £720. 8j. 6d. for 2J years at 25 per cent. 

14 . £32^. 9j. 4id for 7} years at 3J per cent. 

15 . £220 for 7 months at 4^ per cent. 


Note 3 . When the rate per cent, and the number of years 
(or either of them) are fractional numbers, it is convenient first 
to multiply these two, and then multiply the principal by the 
product. 


Exa7np'e7,. Find the simple interest on R345. loa Sp. ior 
2 years 6 months at 5J per cent. 

Now, 2 years 6 months =2j yep’-s j 
and 2gX 5^— 

it. a, p. 


8 



See Example 2. 

The interest —R4 5. 5a. ioT4|j5t 
-^45. 50. 10,^. 
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EXAMPLES. 153. 

N. B. When the time is given in months and ^ySy 12 months xtt 
reckoned to the year, and 30 days to the month. 

Find the simple interest on 

1. E375 fo’* 3^- years at 2| per cent. 

2. ;^450 for 6| years at 3^ per cent. 

3 . £B 7 S for 3 years 4 months 15 days at '5^ per cent 
Find, to the nearest pie, the simple interest on 

4 . E309. 10a. for 5 months 10 days at 4^ per cent 

6. S21. 15a. 9/. for 2 years 9 months at 3^ per cent 

6. Rioi. 13a. for I year 7 months 6 days at | per cent per 

month. 

Note 4 . When interest has to be calculated from one day of 
the year to another, it is customary to include one only of the days 
named. 

Example 4. Find the interest on £^"^2.0 from January 4th to 
May 30th, at 3 per cent. 

Number of days=27 +28+31 +30+30=146 ; 

146 days=i|f of a year=| yr. ; and 3xf =|. 

£' 

320 

b 

5 )_I92^ 

20 

s. 16 80 
12 

d, 9 60 the interest =;^ 3 - 9 l<^' 

Note 5. It should be noted that factors of 365 are 5 and 73. 

EXAMPLES. 153. 

N. B. When the time is given In days or years and days, the year 
ijs taken to consist of 365 days. 

Find the simple interest on 

1. ;^4oo from April 4th to June i6th at 3 p. c, 

2 . 6^750 from Feb. 23rd to Sep. 30th at 4i p. c. , , 
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» 3 . B:32I. 8fi!. from Dec. ioth,.i887, to May 4th, 1888, at 3I p. c. 

4 . £^A 7 ‘ 15^. from Jan. ist to April ist at zi p. c. 

5 . B349. 8fl. 9/. from June ist to Oct. 4tli at sf p. c. 

6. R309. 12(2. for I year 73 days at 2^ p. c. 

233. Inverse questions on Simple Interest. 

Example i. At what rate per cent will ^425 amount to R476’ 
Iq 3 years ? 

Interest on 8:425 for 3 years = 85 i> 8476 — 8425). 

,* 81 for 3 years = 8/^c> 

.* 8r for I year =< 

: 8100 for I year = 

“ 84; 

.* the rate per cent. «= 4. 


EXAMPLES. 154. 

At what rate per cent, wll J < ' 

1. 8300 amount to 8337. 8^2. in 5 years ? 

2. 8825 amount to 8905. 7a. in 3 years ? 

3 . los. amount to £i6'^. I3r. ij}d. in 4I years ? 

4. The interest on 822214. 4a. amount to 8462. :i2<7. gp. in 7 
months 10 days ? 

o. A given sum of money double itself in 20 years ? 

6. The interest on any sum of money be §ths of the amount 
in 20 years ? 

7 . The interest on ^^1368. 15^. become £14. 4s. yift. from July 
5th to Nov. 20th ? 

8. At what rate per rupee per month will '8250 amount to 
R312. 8a. in 8 niontbs ? 


Example 2. In hew many years will £7^0 amount to ■/'405 at 
5 per cent. ? 

Interest on ;^300 for i year=;Cao^^^i5 . and interest on. 
tpyxi for tne required number of years“;i^405 — £'yx>~ £'^o'^. 

The required number of years=^^r=7, 
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EXAMPLES. 155 . 

In what time will 

L E47S amount to ^532 at 4 p. c. ? 

2. E266 . 10 . 8 amount to E293 • 5 . 4 at 3 p. c. ? 

3 . ;^I45I .6.8 amount to £i()67 . 4 . 4f at 4J p. c.? 

4 . In how many years and months will the interest on ^1^3125 
amount to ;^556 . 12 . 9£ at 3| p. c. ? 

5 . In how many years, months and days will R425 amount 
to R474 . 3 . 8 at s p. c. ? 

6. In how many days will the interest on £121 . 13 . 4 amount 
to ;^2 . o . 5 at 6^ p. c. ? 

7 . In how many years will a sum of money treble itself at p.c. ^ 

8. In what time will the interest on any sum of money at 
p. c. be '1875 of the principal? 

9 . In what time will the interest on any sum of money at 5 
p. c. be i of the amount ? 

10. ^ On Feb. 1st, 1818, a person borrowed ;^4oo at p. c:, 
promising to return it as soon as the interest amounted to ;^5 ; on 
what date did the loan expire ? 

11 . In how many months will R3200 amount to R4000 at 3 pies 
per rupee per month ? 

Example 3. What principal will amount to Riooo in 10 years 
at 2h per cent. ? 

Interest on Rioo for 10 years at 2^ p. c.=R25 ; 

Rioo amounts to R125 in 10 yr. at 2^ p. c. 

Of the amount R125 the principal =Rioo, 

; 

Riooo =RiflY5¥'-^ 

=R8oo. Ans. 

EXAMPLES. 15 G. 

What principal will amount to 

1 . R900 in 5 years at 4 per cent. ? j 

2 . R4546 . 10 . 8 in I J years at 5J per cent. ? 

3. £190. 15J. in 3 years at 4 per cent. ? 

4- ;^i 1 53 • 9 • jn 3 years 7 months at 2£. per cent, t 
.6, , 8459 . 2 . 8 in 2 years 4 months and 12 days at6J percent.?’ 
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6 . £737. 8 a. in 100 days at 3^ per cent. ? 

7 . £8c9 at 5I per cent, from April 2otb to July 2nd ? 

8. £255. 7a. 6/. in years at 3 pice per rupee per month ? 

What principal will produce 

9. £37. 8fl. %p. interest in 4 years 3 months at 3i per cent- ? 

10 . ;i^23 .7.1^ interest in 15 years at 4^ per cent.? 

IL Find, to the nearest pie, the sum that must be invested at 

per cent for 13 years to amount to It 1000. 

12 . Find, to the nearest penny, the pjincipal whose interest 
•amounts to £^\oo in 2 years 5 months and 10 days at 4 per cent. ? 

MISCELLANEOUS EXAMPLES, 157 . 

L The interest on a sum of money at the end of 6 years is 
ifths of the sum itself ; what rate per cent, was charged ? 

2 . A money-lender lent a sum of money for 3 years 7 months 
at pice per rupee per month. At the end of the lime he received 
£1003 . 14 . 6 : what was the sum lent? 

3 . A sum of money increases by ■r'j of itself every year, and 
in 7 years it amounts to £902, 8a. ; find the sum. 

4 . ;£27S increases by 1^5 of itself per year : how long will it 
take to amount to ;^3S7* lO-f. ? 

5 . A sum of money amounts in 6 years at 5 per cent, simple 
interest to £442 ; in how many years will it amount to £510? 

6. £500 is borrowed at the beginning of the year at a certain 
rate of interest, and after 7 months £350 more is borrowed at half 
the previous rate. At the end of the year the interest on both 
loans is £34. 6a. What is the rate of interest at which the first 
sum was borrowed ? 

7 . What sum of money laid out at 3f per cent, will give £i 
interest a day ? 

8. The principal and interest for 5 years are together £550^ 
and the interest is g of the principal : find the principal and thi 
rate per cent, per annum. 

9 . The principal and interest for a certain time at 3I per cenU 
are together ;^45o, and the interest is S of the principal : find the 
time. 

10 . What sum lent out at 5 per cent, will produce in 4^ yearl 
•the same amount of interest as £500, lent out at 6 per cent., will 
-produce in 4 years ? 

IL If an investment of ;^7i; becomes ^78. i Sr. in 8 months 
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-what sum invested at the same rate of interest -will, become £201. 
17s. od. in 10 months ? 

12. bequeaths to ^ a certain sum of money, which after 
paying a legacy duty of ip per cent, yields an income of ^Sio when 
placed at interest of 3 per cent. Find the amount bequeathed. 

13. A person who pays 4j!>. in the R. income-tax, finds that a 
fall of interest from 4 to 3| per cent, diminishes his net yearly 
income by 1147. What is" his capital? 

14. A sum of money doubles itself in 20 years ; in how many 
-years would it treble itself ? 


XLVIII. COMPOUND INTEREST. 

^33. When interest, as soon as it becomes due, is added to 
■the principal, and interest charged upon the whole, it is called 
•Compound Interest. 

Exavtp 'e. Find the compound interest on R321. 8^?. for 3 years 
at 2^ per cent, per annum. 

Now, R321. 8a.=R32i*5, and 2 \ p. c.*=2’5 p. C 

S. 

321*5 

2*5 

Di^vision by 100 is 

effected by moving 6430 

the decimal point 8'0375»=int. for 1st year. 

two places to the 321*5 

329*537 5*= amt. in i year. 

^ 

16476875 

659075^ 

8*238437 5 =int. for 2nd year. 

329*5375 

337 77 5937 5= amt. in 2 years. 

^ 

168S8796875 

675551875 0 

8*4443984375=101. for 3rd year. 

3377 759375 

346*220335937 5= amt. in 3 years. 

321*5 = principal. 

24*720335937 5= Total Interest which 

=R24. iia. 6*304575. Ans* 
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Note 1 . The compound interest might also he obtained by 
adding together the interest for the ist year, interest for the 2nd 
year and interest for the 3rd year. If the interest for 2| years 
were required, it would be obtained by adding together ^the interest 
for the ist year, interest for the 2nd year and | of the interest for 
the 3rd year. 

Note 2 . If the interest is payable half-yearly^ the (result may 
be obtained by finding the interest for double the number of years 
at half the rate per cent. 


EXAMPLES. 158 . 

N, B. The interest is understood to be payable yearly unless other- 
wise stated. 

Find, to the nearest pie, the compormd interest on 
1. £400 for 2 yr. at 5 p. c, 2. RS2o for 2 yr. at 4 p. c. 

3 . 6500 for 2^ yr. at 3 p- c. 4 . Riooo for 3 yr. at 4^ p. c. 

Find, to the nearest penny, the amount, at compound interest, of 
5 . ;^6so in 3 yr. at 4 p. c. 6. 8s. in 2 yr. at 3^ p. c. 

7. f6oo in 2I yr. at 3 p. c. 8 . f2$o in 2} yr. at p. c. 

9 . Find the compound interest on E350 for i yr. at 4 p. c. per 
annum, the interest being payable half-yearly. 

10. Find the compound interest on f2cx} for l| yr. at 10 p. c. 
per annum, the interest being payable quarterly. 

234 . The folIo^ving method of finding the amount at com- 
pound interest is often useful. 

Example i. Find the amount, at compound interest, of Ri:ooo 
in 3 years at 4 p. c. 

Amount of Rioo at the end of i yr. = Rio4 ; 

•; 

sum of the sum. 

Also, amount of any sum at the end of 2 yr.-iS^ of the amount 

at the end of ist yr. 

of rou of that sum 
“(iSu)" of that sum. 
amount in 3 years of that sum ; 

and so on. 


Similarly, 
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Hence, to find the amount of £5000 in 3 years, we have to 
nultiply fesooo by Cio4)», and divide the product by (ioo)». 

Process : E, 5000 

104 1 

520000 
104 

208 ” 

52 

54080000 

104 

21632 

5408 

E 5624 ' 32 oooo=amt. in 3 years, which 
=8.5624. 5a. i‘44;^. Ans, 

Division by (100)® is effected by marking off 6 decimal places in 
[le final product. 

Example 2. Find the amount of R400 for 2^ years at 6 per cent 
ompound interest. 

Amount == E400 x | x x ^ = etc. 

Example 3. What principal will amount to 8551. 40. in 2 years 
.t 5 per cent, compound interest ? 

Principal x (^gg)® =8551-25. 

/. Principal =8,551-25 x (^gg)®. 

=8500. 


( 
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Find, (by the method of Art. 
It compound interest, of 

1. 81000 in 2 yr. at 5 p. c. 

3. 8700 in 2^ yr. at 4 p. c. 

5. 82000 in 2^ yr. at 4 p. c. 

7 . 81 in i| yr. at 3J P- c. 

9. 83000 in li yr. at 6 p. 
lalf-yearly. 

10. 8350 in ig yr. at 4 p. ( 
|uarterly. 


234) to the nearest pie, the amount, 

2. 8300 in 3 yr. at 3 p. c. 

4 . 8750 in 3 yr. at 4g p, c. 

6. 84000 in 2| yr. at 3 p. c. 

8. 810 in 3J yr. at 3^ p. c. 

:. per annum, . interest being due 

. per annum, interest being duo 
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What sum lent at compound interest will amount to 
U. ;^ioo in 2 yr. at 5 p. c. ? 12. ;^I32. 6s. in 2 yr. at 5 p. c. ? 

13 . £270. 8s. in 2 yr. at 4 p. c. ? 14 . ;^ 34 i 3 - ^6s. in 2 J yr. at 4 p. c. 
15 . £1000 in 3^ yr. at 6 p. c. ? 16 . £i in 3i yr. at 8 p. c. ? 

MISCELLAWEOUS EXAMPLES. 160. 

1 . Find the difference between the simple and compound 
interest on R500 for 3 years, at 4 p. c. 

2. Prove that the amount at compound interest for 2 years 
at 2 per cent, is i'o404 times the principal. 

3 . Prove that the difference between the simple and compound 
interest for 3 years at 5 per cent, is '007625 times the principal. 

4 . The difference between the simple and compound interest 
on a certain sum of money for 2 years at 4 p. c. is lit ; find the sum. 

5 . A person at the beginning of each year lays aside liiooo, 
and employs the money at 5 p. c. compound interest ; how much 
will he be worth at the end of 3 years ? 

6 . The population of a town is 64000 and its annual increase 
is 10 per cent. ; what will be the number of its inhabitants at the 
end of 3 years ? 

7 . A merchant commenced with a certain capital, and gained 
annually at the rate of 30 per cent. At the end of 3 years he is 
worth 1121970 What was his original capital ? 

8. A money-lender borrows money at 4 per cent, per annum, 
and pays the interest at the end of the year ; he lends it at 6 per 
cent, per annum payable half-yearly, and receives the interest at 
the end of the year ; by this means he gains 14 104. Sa. a year : 
how much m.oney does he borrow ? 

XLIX. PRESENT WORTH AND DISCOUNT. 

235. The Present Worth, or Present Value of an amount 
due at the end of a given time is that sum which with its interest 
for the given time will be equal to the amount. 

Discount is the allowance made for the payment of a sum of 
money before it is due. 

From the definition of present worth, it follows that a debt 
which is due at some future period is equitably discharged by pay- 
ing the present worth at once. Hence discount is equal to the inter- 
'■est on the prese7it wutth. And Amount -Present Worth Discount. 
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Exarnph'V. Find the present worth ; of E82S, due 2i years- 
hence, reckoning interest at 4 per cent. 

[A'". B. This corresponds to Ex, 3; Art. 232.] 

Riob amounts to Riio in 2^ years at 4 p. c. 

Present worth ofRrio=Rioo, 

.* =si?g, 

.• R 825 =Bifi^f§i?- 

=R75o. Arts* 

(Discount=R82S -E-7 so=R75.3 

EXAMPLES. ICl. 

Find the present worth of 

1. R204, due 4 years hence, interest at 5 per cent. 

2. Sr 518. 123 ., due in 4 years, at sf per cent. 

3 . S3 7 76. 43., due 18 months hence, at 4 per cent. 

4 . £iS‘22- is. 6 (i., due 3. years hence, at 4f per cent 
6. £1607. tSs. due 4^ years hence, at 3 per cent. 

6- 2r. 8^., due 3J years hence, at 4I per cent. 

7 - Sr626, due 4 months ro days hence, at 4J per cent. 

8, S183, due 25 days hence, at 4 per cent. 

9 . S24845. 1 53., due 3 years hence, at 7J per cent, compound - 
fnterest. 

10 . ;^io 5 o, I 2 J. 6^., due 2 years hence, at 2^ per cent, compouncl' 
interest. 

Example 2. Find the discount on S600, due 4 years hence, . 
interest being reckoned at 5 per cent. 

Interest on Si 00 for 4 years at 5 p. c.=S2o. 

Discount on S 120= S20, 

S-i 

.* S6oo=SS'\*5'\?e 

=Sioo. Ans. 

[Present worth =*S6 oo — Sioo=S5oo ,3 . 

EXAMPLES. 163 . 

Find the discount on 

jU S355. 43., due 4 month's hence, at 4^ per cent, interest. 
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2 . E2830. 3«. htf; due 7 months hence, at 5 per cent ' 

3. R6901. 14a., due 9 months hence, at 3 per cent. 

4. R2980. ttu 8/., due II months hence, at 4 per cent 

5. £y]o. 4s. due 15 months hence, at 4g per cent. 

6. £27 S- dj. 8^/., due i^ years hence, at 4^ per cent. 

7. ;i^24i. 12s. 4d., due 146 days hence, at 4^ per cent 

8 . £121. 155., due 5 months hence, at 2,1 per cent. 

9. R5208. 12a., due 3j years hence, at 4i per cent. 

10. E2516. 4(2., due 3 yr. 9 mo. 18 da. hence, at per cent. 

11. E6077. 8a. 6p., due 4 years hence, at 5 p. c. compound 
interest. 

12. ;^4i3. 8^. gd., due 2 years hence, at 5 p. c. compound 
interest. 

236 . Inverse questions. 

Example i. If the discount on B:282. 8a. is R32. 8s., reckoning 
interest at 4 per cent., when is the amount due ? 

[iV. B. This corresponds to Bx. 2, Art 232.] 

Amount=Sr282. 8s. ; discount=R32. 8s. ; present worth 
-*=£250. 

Interest on S250 for the required number of years = R32. Za, 
and interest on £250 for i year at 4 per ccnt. = Rio ; 

the required number of years = ^ = 3k 

.) Rio. 

The amount is due 3J years hence. 

EXAMPLES. 163 . 

'When is the sum due, if the 

1. discount on Rioio. los. at 5 per cent, interest is R91. 14s,? 

2 . discount on R1518. 12s. at 5I p. c. is R26S. 12s. ? 

3 . discount on ;^52o . 17 . 6 at 4^ p. c. is £70 . 17 . 6 ? 

4 . discount on ;£5747 at 3J p. c. i-s £147 ? 

6. present worth of R3850 at. 4 p. c. is R3500 ? 

6. P. W. of Bri594i. 6s. 6p. at 3| p. c. is R 137 50 ? 

7 . P. W. of £8776. 6s. loid. at 2! p. c. is £8721. \6s. 8d. ? 
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Example 2. If the discount on 44528. 12a., due 3^ years hence, 
be J6.78. I2«.j at what rate per cent, is the interest calculated ? 

[iV;, E. This corresponds to Ex. i, Art. 232.] 

Amount =11528. 12a. ; discount = ^78. 12a. ; present worth 
«*R 450 . 

Interest on ±1450 for years =^78. 12a. ; 

.* El for 3ff years =E~^ ; 

450 

El for I year =E — - 1 

450x3^* 

•* Eioolfor I year = R - -^ - =E5. 

430x3^ ^ 

Rate per cent. = 5. 

EXAMPLES. 1«4. 

What is the rate of interest, if the 
L discount on E350, due 2 years hence, is Eioo ? 

2 . discount on E7480, due 4 years hence, is E680 ? 

3 . discount on £397 . 2 . 2|, due 4 years hence, is;!^7i . 12 . 2| i" 

4 . discount on £538 . 10 . due 2| years hence, is 
£37 • 17 * 3 x 5 ? 

5 . present worth of Ei 25 o, due 4 years hence, is Ex 125 ? 

6 . P. W. of E2573. 2a., due 3§ years hence, is E2275 ? 

7 . P. W. of ;i^2857. ioj., due 12J years hence, is £2000 ? 

♦ 

237. Miscellaneous questions on P.W. and jDiseount. 

Example i. On what sum of money, due at the end of 2 years, 
does the discount, at 4 per cent., amount to E20 ? 

Here, interest on P. W. for 2 years =E2o. 

Now, E8 is the interest for 2 years on Rioo, 

E4 : S50, 

E20 E250 ; 

/. the P. W.=E250 ; and amount =E27 o. Ans. 

Example 2. If the interest on E500 at 5 per cent, be equal to 
the discount on E575, when is the latter sum due ? 


C. A. 17 
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Here, Esoo=P. W. of R575 ; E75 = interest on E500. 

Now, the interest on required number of years — P 

but the interest on E500 for i year at 5 per cent. =^25 ; 

R75 

the required number of years=|^ = 3. 

The sum is due 3 years hence. 

Examph 3. The interest on a certain sum of money is h 
and the discount on the same sum for the same time and at 
same rate is E20 ; find the sum. 

Int. on the sum = Int. on P. W. + Int. on Disc. 

= Disc, on the sum+ Int. on Disc. 

Int. on the sum — Disc, on the sum= Int. on Disc. 

Hence E2 = Int. on R20, 

E22= R220. Ans. 


ITote. It should be carefully noted that ihc difference hel-A 
the interest and discottnt on a su 7 n of vi 07 !cy for a ce 7 -tain ii 7 i:c < 
at a certam rate is equal to the interest 07 t that discoTtnt for 1 
iwte and at that rate. 


EXAMPLES. 1«5. 

1 . On what sum of money, due at the end of 16 months, tl 
the discount, at 4f per cent, amount to 11484. 8«. ? 

2 . If the discount on a certain sum of money, due S mor 
hence, at 2i per cent., be E883 . 10 . 8, what is the sum ? 

3 . The discount on a certain sum of money, due at the en< 
2^ years, at 2f per cent, is £,"^1. los. : find the sum. 

4 . If the interest on E2275 at 3i per cent, be equal to 
discount on E2593.. 8a. for the same time and at the same r 
when is the latter sum due ? 

5 . If the interest on £800 at 3 per cent be equal to the 
count on ;{J838, when is the latter sum due ? 

6. If the interest on ;(^I48 for 5 years is equal to the discc 
at the same rate on ;^I73. i8j., due 5 years hence, what is the 1 
of interest ? 

7 - The interest on a certain sum of money is R120, and 
discount on the same sum for the same time and at the same 1 
is Eioo ; find the s’.im. 

8. The interest on a certain sum of money is E336, and 
discount for the same time and at the same rate is H300 : i 
^e sum. 
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9 . The discount on a certain sum, due 2 years hence, is £50 
- and the interest on the same sum for 2 years is 6,56. 40. : find the 
•sum, and the rate per cent, per annum. 

_ 10 . The interest on a certain sum, at 5 per cent., for a certain 
■ time is and the discount for the same time at the same rate 
■is ;;^4o : find the sum, and the time. 

11 . If the difference between the interest and discount on a 
sum for 3 years at 3 per cent, be Si, what is the sum? 

12 . If the difference between the interest and discount on a 
certain sum of money for 9 months at 4 per cent, be 15J., find the 
sum. 


13 . A offers for a house S800, and B offers S815 to be paid at 
•-the end of 4 months. Which is now the better offer, if the rate of 
interest is 5 per cent, per annum ? 

14 . A man buys 250 md. of sugar for S2500 payable at the 
end of 6 months, and the same day sells them at Sio per md. 
ready money : what does he gain by the transaction, reckoning 
interest at 5 per cent, per annum ? 

15 . A tradesman marks his goods with two prices, one for 
ready money and the other for 6 months’ credit ; what ratio should 

'•the two prices bear to each other, allowing interest at 4 per cent. ? 
If the credit price of an article be E50, what is the cash price ? 

16 . Five copies of a book can be bought for a certain sum 
payable at the end of a year and six copies of the same book can 
be bought for the same sum in ready money ; what is the rate of 
interest ? 

17. The discount on ^550 for a certain time is E50 ; what is 
the discount on the same sum for twice that time ? 

18 . The interest on f;jio for a certain time is ;!^i8 ; find the 
-discount on the same sum for the same time. 

19 . If the discount on a sum of money, due 6 months hence, 
at 8 p. c. be ;!^7 . 10 . iij ; find the P. W. of the sum. 

20 . A man bought an estate for £,7.000 and sold it immediate- 
ly for ^2287. loj. payable at the end of 5 months. If the use of 
"the money be reckoned at 4 per cent, per annum, what is now his 
^ain per cent. ? 

21. ;^259. Ts. is due 4 years hence and £v]l, i8s., 5 years 
bence : what sum at the present time is equivalent to both these 
•sums, calculating interest at 3I per cent. ? 

22 . What sum must be paid now in order that a person may 
•receive B2000 at the end of every year for the next 4 years, ther 
<-a-ate of interest being 5 per cent. ? 
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COMMERCIAL DISCOUNT. 

^} 38 . A bill is a promise (in writing) to pay a certain sum o; 
money at the end of a certain time. 

Example. Each of the following is a bill a Bill of 
cbarigo or Hundi (which is a document in which one persui' , 
directs another to pay to him or to some other person, a sum >>1 
money at the end of a certain time); a Promissory Note 
(which is a document in which one person promises to pay 
another a sum of money at the end of a certain time). 

^ 39 . When a banker ax money-lender purchases a bill, that is,, 
advances money at a certain rate per cent, on the security’ ol a 
bill, instead of deducting discount he usually deducts interest for. 
the time specified adding the 3 days of grace. The purchaser of a. 
bill may sell it at any rime before it is due. In this case also, the 
second purchaser deducts interest on the amount for the time the 
bill has still to run adding the three days of grace. 

Note 1. There is a custom, which has the force of law, by 
which a bill iff not payable on demand) always runs three days 
(called the days of grace) beyond the time specified. Thus a. 
bill drawn on the isth January, at 3 months would be nominally 
due on the 15th April, but actually due on the iSth. Moreover,,, 
calendar months are always reckoned, so that a bill drawn on 
the 31st January, at 3 months, would be nominally due on the 
30th April and actually on the 3rd May. 

Note 2. In working an example the 3 days of grace should 
be added only when the information given in the question is suffi- 
! cient to enable us to determine the exact number of days that must 
' elapse before the bill falls due, and not otherwise. ' 

Example. A bill for ;£505 drawn on the 7th March at 4 months,- 
is discounted (f.r., sold) on the 28th April at 5 per cent. ; how 
much does the holder of the bill receive, interest being deducted ? 

The bill is nominally due on the 7th but actually due on the 
^ loth July ; therefore the bill has still to run from 28th April to 
' loth July, that is, for 73 days or \ of a year (including one only 
of the days named). 

Now, interest on for \ yr. at 5 p. = u 

100 

The holder receives .iC505-;^5. is., i.e., IPJ. 

Note 3 . A banker in purchasing a bill obtains a small advan- 
tage by deducting interest instead of discount. 

The mathematical discount is called True Discount, 
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: Banker’s discount (i.e., interest) is called Commercial or 
"Practical Discount. 

The banket^ s gain — difference between the commercial and 
~irue discount. 

Note 4 . In Arithmetic ‘Discount’ is always understood to 
’ -mean trite discount (and not commercial discount). Therefore in 
working examples true discount is always to be calculated unless 

- commercial discount is expressly mentioned. 

A second kind of commercial discount (which has no 
reference to time) is the deduction which is made by a tradesman 
" for immediate payment of his bill. Thus when a tradesman gives 
notice upon his bill that he will allow lo per cent, discount for 
immediate payment, he deducts Bio for every Bioo in the amount 
• of the bill. The calculation of this discount is therefore the same 
as of finding the simple interest on the amount of the bill for i year 

- at lo per cent. 

EXAMPLES. S6G. 

1 . Find the difference between the commercial and true dis- 
count on a bill of B6002. Sa., due in 4 months, at per cent. 

2 . A bill is drawn for on June 12th at 5 months, and is 
'•discounted on Sep. 3rd at 5 per cent. ; how much does the holder 

of the bill receive, banker’s discount being allowed ? 

3 . Find the banker’s discount on a bill of £730 drawn on 
July 31st at 2 months and discounted on Sep. 3rd at 4 per cent. 

4 . What does a bill-discounter give as the present worth of a 
■ bill for R9 1. 4^1!. drawn on Sep. 4th at 5 months and discounted 
'■ the same day at per cent. ? 

5 . A bill of S182. 8«., nominally due on the 15th of May, is 
discounted on the 23rd April of the same year at 3 per cent. ; what 

' does the banker gain thereby ? 

6. A bill is drawn for ^365 on March 31st at 3 months and 
' discounted on June 13th at 4 per cent. ; how much more was 

- charged than the true discount ? 

7. The difference between the commercial and true discount 
-on a bill for 7^ months at 5 per cent, is R9 ; find the amount of 

"'the bill. 

8. The amount of a tradesman’s bill is B375 ; if he allows 
10 per cent, discount, how much does he accept for immediate 

.-.payment ? '• 

9. A tradesman accepts ;:^ 4 o for immediate payment of a bill’. 
" for ;^5o ; what rate of discount does he allow ? 



S62 


ARITHMETIC 


10 . If the credit price of five copies of a book is equal to 
the cash price of six copies of the same book, what is the rate of 
discount ? [cf. Question i6, Ex. 165.] 

11 . A tradesman's prices are 25 p. c. above the cost price ; if 
he allows his customers a discount of 10 p. c. on his bill, what pro- 
fit does he make ? 

12 . How much per cent, must a tradesman add on to the cost 
price of his goods, that he may make 20 per cent, profit after 
allowing his customers a discount of 10 p. c. on his bill ? 

L. EQUATION OF PAYMENTS. 

241 . When several sums are due from one person to another, 
payable at different times, we may be required to find the time at 
which they may all be paid together, so that neither the creditor 
nor the debtor may lose. The time so found is called the equated 
time of payment. 

We give below a rule for finding the equated time, which will be 
found sufficiently accurate for all practical purposes. 

Rule. Multiply each debt by the number of months [or days] 
after which it is due ; then divide the sum of the products by the 
sum of the debts ; the quotient will be the number of months 
[or days] in the equated time. 

Example. If R400 be due from A Xo B the end of 8 months, 
and fi6oo at the end of 10 months, when may both sums be paid 
in a single payment ? 

Number of months in the equated time = oV"' ^ ~ Ans. 

EXAMPLES. 107 . 

1 . Raoo is due in 5 months and R400 in S months ; find the 
equated time of payment. 

2. 5:450 is due 2 months hence, 5400 is due 3 months hence 
and 5250 is due 4 months hence ; rvhat is the equated time ? 

_ 3 . Find the equated time of payment of ;^6oo, one-half of 
which is due in 6 months, in 9 months, and the rest in a year. 

4 . A owes B a debt payable in 4f ^ months, but he pays } in 
3 months, and ^ in 4 months : when ought the remainder to be 
paid ? 

5 . A owes B on the loth of April R900 due 40 days hence , 
he pays 5400 on the loth of May and 5300 on the '20th of the 
same month : on what date ought he to pay the rest ? 
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LI. STOCKS. 

343. Stock is the name given to the money borrowed by 
any Government to meet national expenses, or to the Capitals of 
Trading Companies, 

The money borrowed by a Government is called the ITational 
or IPublic Debt. The money lent to the Government is said to 
be in Government Securities or Government Promissory 
IsTotes in India, and in the Funds in England. A part of the 
National Debt in England is called the Consolidated Annui- 
ties or Consols. 

When any Government raises capital by borrowing, it reserves • 
to itself the option of paying off the principal at any future time, 
but promises to pay the interest at fixed periods. In India and 
England the interest is paid half-yearly. 

The capital of a Trading Company is divided into Shares, 
generally of Rioo or ;^ioo each ; those who join the company by 
buying one or more of these shares are called Shareholders. 'D^e 
shareholders are not required to pay the full price of their shares 
at once, but they have to pay it in instalments, as the business of 
the company progresses and Calls are made. The part of the 
capital of the company, which has thus been paid at any time, is 
called the Paid-up Capital. The profits of the company are 
divided periodically among the shareholders ; and the moneys 
thus received are called Dividends. 

V 7 hen all the capital of a company has been subscribed and the 
company is in need of more capital, it is not usual to issue more 
shares like those issued at first. The company generally borrows 
money at a fixed rate of interest and agrees to pay the interest on 
this money before any dividend on the original shares is paid. 
Money so borrowed is called the Preference Stock of the com- 
pany, the original capital being called the Ordinary Stock- 

The ^07?^ which are given by Joint-Stock Companies, Munici- 
palities and similar other bodies for borrowed capital aie called 
Debentures. 

34 S. Stock is transferable by sale ; but its price varies from 
a variety of causes. When the viarhei "value of Rioo stock is Rioo 
cash, the stock is said to be at par ; when Rioo stock is sold for 
S98, it is said to be at a discount of 2 per cent., or, at 2 be- 
low par ; when it is sold for R102, it is said to be at a premi- 
um of 2 per cent., or, at 2 above par. 

Purchases and sales of stock are usually made through Brohers 
who ”'enerally charge ^ per cent, on ' the sioch bought or sold. Thus, 
if the market value of Kioo stock is R97^5 the purchaser has to 
pay and the seller receives E.{ 97 ^-i)- 
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TTote. By “the 3 per cents.” or “3 per cent, stock” is meant a 
stock, on Rioo (or £\oo) of which is paid a dividend of lv 3 (or ^5; 
per annum. 

N. B. Unless the brokerage is mentioned, it need not be taken into 
consideration in working examples in stocks. 


244 . Example What is the cost of R1500 sStock in the 4 
pel cents, at 97J, brokerage being ^ per cent. ? 

CostofRioo stock=R:( 97 | + ,)= 3 t 9 S> 

/ RiSoo =1198x15 =Ri47o. Ans. 

Example 1. How much stock at 97^ (brokerage included) can 
be bought for R390 ? 

Amount of stock bought for R97^=Rioo, 

•• 

. _ ^100x390 

R39o=J^— gyi - 

= R4oo. Ans. 


N. B. It is obvious that we have nothing to do with the rate of 
interest in any of the two above examples. 

EXAMPLES. 108 . 

1 . Find the cost of R2000 of 4 per cent, stock at 95. 

2 . Find the cost of £b-Io in the 3 per cent, consols at 3 below 
par, brokerage being ^ p. c. 

3. How much money can be obtained from the sale of Rajco 
stock in the Calcutta Municipal Debentures at R12 premium? 
(Brokerage ^ p. c.). 

4 . Find the price of the 4 per cents, when RSco stock can be 
purchased for R750. (B. ^ p. c.). 

6. Find the price of the 4^ per cents, when R1700 is obtained 
from the sale of R1600 stock. ~(B. ^ p. c.). 

How much stock can be purchased by investing 

6. R1350 in the 4 per cents, at discount ? 

7 . S5062, 8 a. in the 5 per cen^s. at I2| above par ? (B. ^ p. c.)l 

8. ;^6909. i8 ^. in the consols at 02I ? (B. 25. bd. per cent.). 

9 . A person lays out R3j7So*in the purchase of 4 per cent. Govt. 
Securities at 93^ and afterwards sells at 95^ ; what profit does b« 
make, the usual brokerage being, charged on each transacdon ? 


« 


r 
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10 . A person buys £1000 3 per cent, stock at pSf, and sells out 
.at 96f ; how much does he lose by the transaction ? (B. ^%.) 

U. A person bought Russian 5 per cent, stock at 72, and 
■sold it when the price had risen to 75f, thereby clearing ; 
how much money did he 'Jay out ? ' 

12 . A person holds £4^00 consols ; if he sells out at 8;! and 
■invests the proceeds in the zh per cents, at Si, how much of the 
latter stock will he hold? 

13 . A person invested ;!^533o in the 3 per cents, at 91, and when 
they had risen if- per cent, he sold out and invested the money in 
-the stock of the Dominion of Canada at 102^ ; how much Cana- 
dian stock does he hold ? 


Example 3. What annual income will be derived from R3725 
of 4-^ per cent, stock ? 

Income from Rioo stock =£4^, 

•* Si ....... =S^f jjjj, 

.’ 5^3725 =Si 67. loa. Ans, 

N. B, This is merely a case of finding the interest, where the given 
iStock is the principal. 


!/ Example 4. What annual income will be derived from S2042. 
Sta. invested in the 4 per cent. Govt. Securities at 102 (B. s%) ? 

Cost of Sioo stock =Sio2^, 

Income on Si 02^ money =84, 

.* =s|ff, 

S2o42^ =S*-5 \’VVj^^=S8o. Ans> 

Example 5. A person transfers RSooo stock from 4 per cent 
'4j0vt. Securities at pSf to 6 per cent. Municipal Debentures at 
131^^ } find the alteration in his income, the usual brokerage 
^■Jaeing charged on each transaction. 

Income from the 4 per cents.=R 8 oooX'foi>=R 32 o. 

Money obtained from the sale of 4 per cents. =S8ooo x ^ 

Income from EiSii invested in 6 per cents. =S6, 

/ Si = E: ^ 


I 


5 ii’ 


8000 X 98^ _ X 8000 X 93 ^ 

100 ' 131^x100' 


=S35o. 

The alteration in income is S366-S320, or S40 ir create. 
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Example 6. How much money must a person invest in the 
45- per cent- Preference Stock of the O. E. Ry. Co. at 94 ^ v^rokcr- 
age included) to obtain an annual income of lt6oo ? 

Money to be invested for Pc4i inc6me =R 94 |j 


R600, 


94 i XOiO 
=1112600. Ans. 


Example 7. Find the price of 4 per cent, stock when from the 
.nvestment of R3900 a person obtains an annual income of K160, 
brokerage being neglected. 

Cost of stock producing Pti6o income =Pi39oo, 


Ri 



1 


i> 000 >« * 

— 16C~ 

= R 97 i- Ant. 


EXAMPLES. IGl). 

1. Find the half-yearly divddend on R3500 4 per cent, stock. 

2. What annual income will be derived from R377.30 of 4J per 
cent, stock, after paying an income-tax of J^p. in the R ? 

3 . What amount of 32 per cent, stock must be bought to 
produce a quarterly income of £37 S ^ 

■^ 4 . What annual income will be derived from the investment 
of R5910 in the 4A per cents, at 98^ ? (B. ^%). 

5 . A. person invests £2-^93'^ in 3 per cent, stock at 90. If the 
first year’s dividend be invested in the same stock at 91, and the 
dividend for the second year at 95, what will be his income for 
the third year ? 

6. If I invest R16420 in the E. I. Ry. Preference Slock 
which pays 5 per cent, and is at io2j-, what will my clear income 
be, after paying an income-tax of SP.'^'m the R ? (B. ^ p. c.) 

'-^ 7 . If I lay out R2400 in the 4^ per cents, at 96, and after 
receiving the half-year’s dividend self out when they have sunk 
to 94, how much do I gain ? 

'' 8. A person bought Bengal Bank shares at 113, and after 
receiving the half-year’s dividend at the rate of 12 per cent, per 
annum sold out at 117^, and made a profit of Rt7S. Sa. in all ; 
how many shares did he buy? 

9. If a person invest RiSSioin the 4 per cents, at 104^, a» 
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what price must he sell out after receiving the half-year’s dividend> 
to make a profit of E450 ? 

10 . A person transfers _£iiooo from the 4 per cents, at 92 to 
the 5 per cents, at no ; find the alteration in his income. 

11 . How much stock can be purchased by the transfer of R4000 
stock from the 3 per cents, at 90 to the per cents, at 96, and 
what change in annual income will be produced by the transfer ? 

12 . A person invested R5800 in the 5 per cent. Calcutta 
Municipal Debentures at par, and after receiving the half-yearly 
dividend he sells out at Rai premium, and invests the entire pro- 
ceeds in the 4 per cent. Government Securities at 953% ; what 
change is made thereby in his income ? 

13 . A person laid out R14500 in the 3|- per cents, at 72J, and 
when they had fallen to 68 he sold out and invested the money 
in the 4 per cents, at 75f ; find his gain or loss in income. 

14 . A person has an annual income of R480 from stock in the 

4 per cents. ; this stock he sells out at 95 § and invests the money 
in a railway stock (paying 5 p. c.) at ; find the alteration in • 

his income (B. ^ p. c.). 

15 . How much money must a person invest in the 3 per cent, 
consols at 9if to obtain an annual income of;!(^iooo? (B. ^ p. c.). 

16 . How much must a person invest in the 4 per cents, at 93| 
in order to have a clear income of R940 after paying an income-tax 
of 47). in the R ? 

17 . How much 3 per cent, stock at par must a man sell in order 
to purchase enough 4 percent, stockat 1145V to produce an income 
of R252, a brokerage of J p. c. being charged on each transaction ? 

18 . Find the price of the 4 per cents, when the investment of 
R3750 in them produces an income of R160. 

19 . What is the price of the 43 per cents, when a man has an 
income of R270 by investing R7800 in them ? (B. ^ p. c.) 

20 . A man invests ;!^i57ointhe New 4 per cent. Egyptian • 
Annuities, and has thereupon a clear annual income of ^76, after 
paying an income-tax of is. in the £ ; find the price of the- 
Annuities. (B. J p. c.). 

Example 8. What rate of interest is obtained on money invest- 
ed in the 4 per cents, at 79^ ? (B. ^ p. c.). 

Interest obtained on R80 money =R4, 

R20 =Ri, 

Rioo ......... =R5. 

Rate of interest obtained is 5 per cent. 


« • 
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Example 9. At what price (including brolterage) ■would a person 
'ihaveto purchase the 4^ per cents, to get 5 per cent, for his money r 

Br5 = interest on 11 too money, 


Rl = R20 

R 4 j = R90 


/. the stock must be bought at 90. 

Example lo. What is the better stock to invest in, 4 per cents. 
.m 95 or 4^ per cents, at 105 ? 

In the first case, interest on R95 money “II4, 

• Ill > 

in the second case, R105 

.• Ri =R-:?C- 

It will be found that is greater than ; and therefore the 
-'-second is the better investment. 

Example A person finds that if he invests his money in 
"the 4 per cents, at 9S his income will be ll.jc less than if he inve.sts 
■it in the 5 per cents, at 112 ; find the sum to be invested. 

In the first case, income from Ri ; 

in the second case, Ri ^Rti-t 5 

difference of income from Ri ~Rri;-Rt:V = Jlni!rr* 
Now, R-ntx-T —difference of income from Ri, 

Ri = RJJ-5--1 

R42 = 

or R 10976. Ans. 

EXAMPLES. 170. 

What rate of interest is obtained by investing in the 

1. 4 per cents, at 90 ? 2. 3 per cents, at 70 ? (B. ^ p. c.), 

3 . A person buys ;£8oo 3 per cent, consols at 85, and ;^5oo 
-more when they are at 97 ; how much per cent, will he get for his 

• money after deducting an income-tax of ’]d. in the ? 

4z. What rate of interest do I get upon my money, if I buy 
Railway Shares of R75 each (which pay 4 per cent.) at 85 and pay 
an income-tax of lip. in the R ? 

5 . At what price would a person have to purchase the 4 per 

• cents, to get 5^ per cent, on his money ? 

6. What is the price of stock, when the 4^ per cents, pay 

• -nterest at the rate of 6 p. c. on the money invested ? (B. ^ p. c.). 
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7 . When the 4 per cents, are at 88, what ought to be the price 
of the 4:1 per cents, to give the same rate of interest ?- 

8. A man invested in the 4 per cents. ; if, after deducting an - 
income*tax of hp. in the rupee, he obtained 4J pcf cent, interest 
on the money invested, at what price did he buy ? 

9 . If Bank stock bought at 14 per cent, discount pay 6| per 
cent, on the investment, how much per cent, would it pay if it 
were bought at 28 per cent, premium ? 

10 . Which is the better investment, 4 per cents, at 82 or 5 per 
cents, at 102 ? 

11. Which is the better stock to invest in, 3| per cents, at 82^- 
or 4 per cents, at looi? (B. J p. c.). 

Find the difference per cent, in income between investing 
in the 4 per cents, at 88 and 4J per cents, at 90. 

^ 13 . A person finds that if he invests his money in the 4^ per 
cents, at 96 his income will be greater by Rio than if he invests, 
it in the 4 per cents, at 88 ; find the money to be invested. 

^ 14 . By investing a certain sum of money in the 3 per cents, at 
75 a man gets ;^5 . 13.4 less in income than he would get by investing 
the same sum in the 3^ per cents, at 84 ; find the sum invested. 

MISCELLANEOUS EXAMPLES. 171 . 

L^l. A person invested money in the 4 per cents, when they were'.- 
at 95, and some more when they were at 90 ; find the advantage 
per cent, of the second purchase over the first. 

*^ 2 . A person invests R 16600 in the 3 per cents, at 83, and 
when the funds have risen 7 per cent, he transfers | of his capital 
to railway stock at 675 ; what dividend ought the latter to pay that 
he may thereby increase his income by R50 ? 

1 .- 3 . Which is the better investment, £12^6 in the 3^ per cents. , 
at 87, or in the railway shares at £Sg per share, the dividends in 
the latter case being 3I per cent, on the sum invested ? 

. L-4. a person possesses £3200 3 per cents., which he sells at 
99I ; he invests the proceeds in railway shares at ;jf56 a share, 
which shares pay 5 per cent, interest on £45, the amount paid^ on 
each share. By how much is his income altered by the transaction ? 

K. 5 . A person has R5000 stock in the 3 per cents, which he sells ■ 
and re-invests in the 3% per cents, at 87I and increases his income 
by Rs ,• find the price of the 3 per cents. 

By selling p^iSoo 3 per cents, at 95 and re-investing it 1 
increase my income by 5 a year. If the dividend on the new 
shares is 8 per cent., what is the price of them ? 

'- 7 . What sum must be invested in the 3 per cents, at 90 to 
amount in 23^ years at simple interest to £3210 cash ; the price of , 
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■the stock remaining unchanged ? How many years sooner would 
the amount be realized if the price of the stock rose to 96? 

\y' 8 . A gentleman in India has been receiving 12 per cent, on 
his capital ; he goes to England, invests it in the 3 per cents, at 
•94f, and his income in England is a year : wliat was his 

income in India? (;iSl=E>io.) 

9 . How much 3 per cent, stock must be sold at 87^’ to pay the 
present worth of S1645. 1413. due 10 months hence, at 3f pd cent-? 

10 . Municipal Debentures are at 119 when the Government 
Securities are at 93^, what should be their price when the Govern- 
ment Securities are at 7i{t ? 

■ 11 . What is the price of the 4 per cents, when of the sum 
invested is received as annual interest after deducting an income- 
tax of 4 pies in the rupee ? 

12 . A person invests 1123800 partly in a 4^ per cent, slock at 
971 and partly in the 3 per cents, at par ; if he holds twice as 
much 3 per cents, as 4^, find the income that he obtains from the 
whole investment. 

13 . A man having money invested in the 3 per cents., from 
which he derives an income of 2iS64, sells out at 90, and invests in 
shares that pay 5 per cent, interest : if his income be now increased 

, l^y ;^336, at what price does he buy the shares ? 

14 . What sum must have I invested in the 3?: per cents, at 91 

if, after investing ;^4ooo more in the 3 per cents, at 75, and paying 
an income-tax of "id. in the £ on my total gross receipts, I find my 
net income to be ;£524. ? 

15 . A person who has a certain capital calculates that If he 
invest half his capital in the 3 per cents, at 90, and half in the 4 per 
cents, at par, his total income w'ill be Ri 100 ; what is his capital ? 

16 . A invests ^^3500 in buying equal amounts of 3 per cents, 
at 78^ and 6 per cents, at lopg. B invests the same sum, half in 
one stock and half in the other. Find (i) the difference in their 
incomes, (ii) the ratio of their rates of interest. 

17. Four per cents, are at 95, and 4^ per cents, are at 105. 
One person buys R200 stock in each, and another person invests 
R200 in each ; compare the rates of interest obtained bv the two 
-on their whole investments, O' 

18 . A shareholder receives one year a dividend of 10 per cent, 
on his stock and pays an income-tax of 4 pies in the rupee. The 
next year he receives a dividend of 12 per cent, and pays an income- 
t^- of 5 pies in the rupee. If his income is R394 • 5 . 4 more in 
the latter than in the former year, how much stock does he hold ? 

19 . 20 shares in a company are worth R1600 when the dividend 
^ at the rate of 5 per cent. ; hovr many shares ought to be worth 
^960 when the dividend is at 6 per cent. ? 
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20 . A person invested B2800 in the purchase of 4 per cents, at 
■^o and 4J per cents, at 95* If total income is R130, how much 
of each stock did he buy 

21 . A man invests ;i^i6oo in the 4 per cent, stock at 80 and 7^ 
per cent, stock at 125 ; what sums must he invest in the respective 
stocks to make 5| per cent, on his money ? 

22 . A person, by selling 4 per cents, at 87 and investing the 
proceeds in the 5 per cents, at 96, finds that his income is increased 
"by fil7 : how much 4 per cents, did he sell ? 

23 . 4 per cent, stock, bought at 95I, is held for 6 months at 
the end of which time the interest is paid ; it is then sold at the 
same price at which it was bought : find the rate per cent, per 
annum of interest obtained for the money used. (Usual brokerage). 

24 . A person invests 8=255 in the 4 per cents, at 85, and sells 
part of his stock when they have risen 5 per cent, and the remain- 

■ der when they have fallen 8 per cent. ; he lost 8 1 1 by the transac- 
tion : how much stock did he sell out at first ? 

25 . 5 per cent, stock is sold at 108, and with the proceeds 
4 per cent, stock is bought at 91^ ; after a time 4 per cent, stock is 
sold at 95| and the original stock purchased at 109, leaving a profit 
of 8109 on the transaction : find the amount of 5 per cents, sold. 

26 . If the 3 per cents, be at 95, and the Government offer to 
' receive tenders for a loan of ;!^5,ooo,ooo, the lender to receive 

5,000,000 stock in the 3 per cents, together with a certain sum in 

* the 3J per cents., what sum in the 3^ per cents, ought the lender 

• to accept ? 

'' 27. The present income of a railway company would justify a 
dividend of 6 per cent., if there were no preference shares ; but as 
_;!^5 o,ooo of the stock consists of such shares which are guaranteed 
7| per cent, per annum, the ordinary shareholders get only 5 per 
cent. : find the amount of the ordinary stock of the company. 

- 28 . A person buys 6 per cent, bonds, the interest on which is 
payable yearly and which are to be paid off at par i year after the 
-time of purchase ; if money be worth 5 per cent., what price should 
i be given for the bonds ? 

LII. EXCHANGE. 

345 . Excliange means the giving or receiving a sum of 
- money of one country equal in value to a given sum of money of 
-.another country. 

The par of exchange between two countries denotes the 
. intrinsic value of a coin of one country, as estimated in terms of a 
' Coin of the other country. 
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The course of exchange is the actual or markciahlc value- 
at any time of a coin of one country, as estimated in terms of a 
coin of the other country. 

Thus, the quantity of gold in the English sovereign being r26i 
times the quantity of gold in the French Napoleon, at par of ex- 
change is equal to l'26l Napoleons ; but in the course of ex- 
change may be equal in value to a little more or less than i’26i 
Napoleons. 

Arbitration of exchange is the determination of the rate of 
exchange, called the arbitrated rate, between the first and last 
of a given number of places, when the rates of exchange between 
the first and second, the second and third, etc., of these places arc 
known. 


?} 40 . Money transactions between one country and another 
are usually carried on by means of Foreign Bills of Exchange 
or briefly Foreign Bills. 

'The following is the usual mode of proceeding : 

Suppose I want to transmit ^loo to a merchant in London. 
I go to a banker and buy a bill for the given amount, pay.able in 
London, at the current rate of exchange ; 1 then send the bill to 
the merchant in Loiidon, who presents it to the person on whom 
it is drawn and receives the amount. 


347 . The following table gives the 


systems. 

France 

Belgium 

} 

I franc 

c= 

Switzerland 

Italy 

J 

I lira 

c= 

Spain 


I peseta 

C 3 

Greece 


I drachme 

KTI 

Sen'ia 


1 dinar 

ts 

Bulgaria 


I leva 

OK 

Roumania 


I ley 

&= 

Germany 


I mark 

E=S 

Austria 


I florin or gulden 


Turkey 


I Turkish pound 

s=s 

Holland 


1 florin 

c 

Portugal 

• •• 

I milreis 


Sweden 

Nonvay 

1 

I crown 


Denmark J 
United States 

I dollar ($) 


Russia 

• •• 

\V'/ 

I rouble 

_ 

China 


I tael = 10 mace 

s=s 

Japan 

• •• 

I yen 

=5 


principal foreign monetary- 


loo centimes 

loo centesimi 
loo ccnlimos 
loo lepta 
loo paras 
loo stotinkis 
loo banis 
loo pfennige 
loo kreuzers 
loo piastres 
loo cents 
looo rcis 




•=•115//. 

•=lr. 

*= I Sr. o.{‘a" 
*=15. Si/. 
‘=4j. 6i/. 


100 ore =»lj. 

100 cents =4j. zd. 

100 kopecks '=111.12.3... 

100 candareens 

loosen -La. 7. 6. 
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Note. In the countries whose names have been printed in 
italics in the above table, as in India, the standard coins are sii-ve7-\ 
in England the standard coin is ^old ; hence the value of the Rupee, 
etc., in English money varies with the amount of silver which can 
be bought for a gold sovereign. For some years past the value of 
silver as compared with gold has been steadily declining. A few 
years ago a Rupee was equal in value to about 2s. ; now it is equal 
to IS. 4 d. 


Example r. Calculate the f>ar of exchange between the 
sovereign and the rupee, supposing pure gold to be worth 15 times 
its weight of pure silver, having given that 46 sovereigns are 
coined from l lb. troy of standard gold, ^ fine, and that a rupee 
contains 180 grains of silver and is ^ fine. 

_ . . , 12x20x24 12x20x8x40 

The sovereign weighs — \ 

and therefore it contains x gr. or gr. 

of pure gold. 

The rupee weighs 180 gr. ; and therefore it contains (180 x | 4 ) gr. 
or 165 gr. of pure silver, which is equivalent to gr. or ii gr. 
of pure gold. 

Now the number of rupees equivalent to a sovereign is the 
same as the number of times ii gr. is contained in gr.. 

Hence the sovereign =^§ 10 ^x 3 ^ rupees 
= io'27,.. rupees. 

Exantple 2. Find the relation between the rupee and the 
shilling as determined from the intrinsic value of the two coins ; 
having given that a rupee weighs 180 grains, and is fine ; and 
that I lb. troy of silver, fl,- fine, is coined into 66 shillings. 

We find, as in the preceding example, that the _ rupee contains 
165 gr. of pure silver. The shilling contains X £- J) gr. 

or gr. of pure silver. 

/. I rupee =(165-=-^*^^) shillings 
= 2'043... shillings. 


Exaifiple 3. 
rupee. 



Exchange E.-550 for English money at is. Sd. per 

Si =ij. Si/., 

E55o=iJ. Sfi/x 550 

=;^45. i 6 j. Sd. Aits. 


Example 4. Determine the course of exchange between India 
and England, when Indian money is at a discount of 25 p. c., 
having given that at par i rupee =2 shillings. 


& A. 18 
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[Indian money being at a discount of 25 p. c. means that it fe 
worth 25 p. c. less English money than it would be if it were at par.) 

At par Ri =2x, 

/. at 25 p. c. disc. Ri =2j. — J of 2j. 

= ij. 6d 


The course of exchange is i 6c!. per Ri. 

Examples. If tVe rate of exchange between Calcutta and 
London is at 15. <)d. per rupee, and that between London and Pans 
is at 25 francs per ;^i, what is \X\ct. ai'biti'ciied Tciic of cxchoc-^c 
between Calcutta and Paris ? 

Ri = ij. franc3=2f;j francs. (See Art. 305). 

The required rate is 2,^g- francs per rupee. 


EXAMPLES. 173. 

L Convert £3782 to English money, the course of exchange 
being is. per R. 

2. Exchange fs. 6d. for Indian money at Rll. 4«. per 

3 . A Spanish pistole is worth 15^. and an Austrian ducat 
gs. Sd. ; how many ducats are equivalent to 226 pistoles ? 

4. A French Napoleon or 2 Chfranc piece is worth ; find, 
to the nearest farthing, the value in English money of I23‘2i francs. 

5 . A bill bought in Calcutta at ir. 6d. a rupee, is sold in New 
York at 4^. sd. a dollar ; determine the course of exchange between 
New York and Calcutta. 

6. If thalers ; 25 thalers = 93 francs ; 27 francs 

= 5 scudi ; and 62 scudi = i35 gulden ; how many gulden can I get 
in exchange for^ii ? 

7. Find the arbitrated rate of exchange between Vienna «nd 
Calcutta in rupees for l florin, when the exchange between Calcutta 
and London is Rs for 5 j., between London and Paris is 25 francs 
for ;!^i, betiveen Paris and Berlin 5 francs for 4 marks, and 
between Berlin and Vienna 2 marks for i florin. 

8. If a thaler is equivalent to 40 kreuzers, lo silber-groschen 
and half a gulden, and if 30 silber-groschen make a thaler and 60 
kreuzers make a gulden, how many gulden are worth 8 thalers ? 

9 . IfRiin England exchanges for is. si-d., and if ;£i in 
India exchanges for R13. 5a, 67^., how much do you lose in RpSo 
by the two exchanges ? 

10. A person in Calcutta wishes to remit a debt of 240 dolln'-s 
to New York when the exchanges are l dollar =R2. 

Si = ir. 6d. and 2§s.~6 dollars. Is it more advantageous for him 
to remit directly to New York or circuitously through London ? 
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11 . A mercliant in London is indebted to one at St. Petersburg 
■15000 roubles : the exchange between St. Petersburg and London 
'is per rouble, between St. Petersburg and Amsterdam 9i<^, FI. 

per rouble, and between Amsterdam and London 36J. Sfl". FI. per £ 
sterling. What difference will it make if the London merchant is 
drawn upon through Amsterdam or direct ? 

12 . If in London I get £i for 25 francs 20 centimes, what 
shall I gain or lose per cent, by taking French money into Bavaria 
-when the exchange is ii gulden 40 kreuzers for £1, and 8 gulden 

20 kreuzers for a Napoleon? (i Napo. = 2o fr. ; i fr. = ioo cen- 
times ; I guld. = 6o kreuz.) 

13 . _ The Indian bazar maund is equal to 82^ lb. avoir., and the 
rupee is equal to 2s. If i md. of wheat cost ^3, what will be the 
price in English money of l cwt. ? 

14 . Exchange 380 dollars for English money when it is at a 
-discount of 5 per cent., given that at par l dollar =4 j-. 2d. 

15 . Exchange R660 for English money when it is at a premium 
•of 10 per cent., it being given that at par Ri = ij. 

16 . If India exchanges with England at a loss of 15 per cent, 
when the course of exchange is is. sd. per S, what is the par of 
exchange ? 

17. A merchant in Calcutta wishes to remit to London S900, 
a rupee being equal to 2s . ; for what sum in English money must 
he draw his bill when bills on London are at a premium of I2i 
per cent. ? 

18 . I pay S5ioao to a bank for a bill of exchange payable in 
London. The rate of exchange is is. lohd. for the impee, and the 
bank charges me 2 per cent on the amount payable in England. 
How much will my agent in London receive ? 

19 . A. person in London owes another in St. Petersburg 460 
roubles, which must be remitted through Paris. He pays the 
requisite sum to his broker when the exchange between London 
and Paris is 23 francs for £1, and between Paris and St. Petersburg 
2 francs for one rouble. The remittance is delayed until the rates 
of exchange are 24 francs for £1, and 3 francs for 2 roubles. 
What does the broker gain or lose by the transaction ? 

20 . The exchange of Calcutta on London at 3 months is is. 4|ff. 
sper S ; find the exchange at sight, reckoning 5 per cent per annum. 

21 . Calculate the par of exchange between the gold mohur, 
•weighing 180 grains, fine, and the U. S. eagle, weighing 258 

grains, •[^5 fine. ‘ • 1 

22 . Calculate the par of exchange between the Napoleon and. 
'the rupee, supposing pure gold to be worth 15 times its weiglff 
•of pure silver ; being given that 16197^ grains of French standard 
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gold, fine, is coined into 155 Napoleons, and that a rnpec con- 
tains 180 grains of silver, fine. 

23. From 3465 grains of fine silver arc coined 14 thalers ; find 
the value of a thaler, when a pound troy of Indian standard silver, 
of which II parts out of 12 are fine, is worth II32. 

24 . If I lb. of English standard silver, of which 37 parts in 40 
are pure silver be worth 62s., find the value of a Hyderabad rupee 
which weighs 7 dwt. 17 gr., and has a fineness of 30 parts in 31. 

25 . The gold coinage of one nation contains i part of silver tc 
1 1 parts of gold ; that of another nation, 1 part of silver to 23 
parts of gold. It is found that 59 of the first weigh as nuich as 
123 of the second. The intrinsic value of silver is onc-sislccnti^ 
that of gold. Determine the par of c.>:changc. 


LIII. METRIC SYSTIEM AND DECIMAL COINAGE. 

24S. The Metric System of weights and measures, which 
originated in France, has been introduced to a greater or le,., 
. extent into almost all the countries of Europe. It is also nearly 
always used in scientific treatises. 

The Tables of weights and measures in the metric system are 
i constructed upon one uniform principle, by attaching the following 
' prefixes to each of the lo/i/s. 


Greek Prefixes. Latin Prefixes. 


Deca 

means 

10 

times. 

Doci 

means 10th 

Heeto 


100 

If 

Conti 

„ looth 

Ealo 

>9 

1000 

91 

MiUi 

„ 1000th 

Myria 

99 

10000 

91 



In this system the fundamental unit of length is the motro, 
whence the system is called the metric system. The metre is 
equal ^ to 39‘37079”* inches, and was originally taken to be the 
ten-millionth part of a (Quarter of the terrestrial meridian. .A,!; 
error has however been since found in the measurement of the 
; terrestrial meridian, and the metre therefore is not e.xactly the 
I length it was stated to be. 


10 millimetres (mm.) 
} 10 centimetres 

j 10 decimetres 

, 10 metres 

10 decametres 
»’■ W hectometres 

j 10 kilometres 

I metTe= about yards ; 


I centimetre (cm.). 

I decimetre (dm.). 

I metre (m.). 

1 decametre (Dm,). 

I hectometre (Hm.). 

1 kilometre (Km.). 

I myriametre (Mm.), 

I kilometre = about 5 furlongs. 


Table. 

C =3 
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Example. 23564 m. 7 dm. 9 cm. 8 mm. =23564798 mm. 
=2356479-8 cm.=235647-98 dm.=23564798 m.=2356-479 8 Dm. 
=235-64798 Hm. =23-564798 Km. =2-3564798 Mm. =2 Mm. 3 
Km. 5 Hm. 6 Dm. 4-798 m. 


The unit of area is the square metre. In measuring land 
the unit used is a sqitare decavieU-e, called an are, and the only 
multiple and submultiple used are the Jiecta 7 -e ( = 100 ares = a 
square hectometre) and the ceniiare (=xo5 t>f an are=a square 
metre). 

Table. 


100 sq. millimetres (mmq.) 
100 sq. centimetres 
100 sq. decimetres 
100 sq. metres 
100 sq. decametres 
100 sq. hectometres 
too sq. kilometres 


I sq. centimetre (cmq.). 

1 sq. decimetre (dmq.). 

2 sq. metre (mq.). 

I sq« decametre (Dmq.). 

I sq. hectometre (Hmq.), 
I sq. kilometre (Kmq.). 

I sq. myriametre (Mmq.). 


I centiare (ca.) = i sq. metre. 

lOo centiares = i are (a.) [=i sq. decametre]. 

100 ares = 1 hectare (ha.) [=i sq. hecto- 

metre]. 

I are =1076-43 sq. feet ; i hectare = about 2 ^ acres. 

Example l. 2 Dmq. 64 mq. 9 dmq. 34 cmq. =2640934 cmq. 
= 26409-34 dmq. =264-0934 mq. =2-640934 Dmq. = -02640934 Hmq. 
= -0002640934 Kmq. 

Example 2. 73204 ca.=732-o4 a.=7*3204 ha.=7 ha. 32 a. 4 ca. 

The unit of volume is the cubic raetre._ The multiples of 
the cubic metre are seldom used. In measuring wood the cubic 
metre is called a stere, and lo steres make a decastere. 

Table. 

1000 cu. millimetres = 1 cu. centimetre. 

1000 cu. centimetres = i cu. decimetre. 

1000 cu. decimetres = i cu. metre. 


I cu. metre=l stere ; lo steres = l decastere. 

I cu. metre or stere = 35 ’ 3 i 7 cu. feet (nearly). 

Example. 27-03567 cu. m. =27035*67 cu. dm. =27035670 co, 
sm.=27 cu. m. 35 cu. dm. 670 cu. cm. 
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The unit of capacity, both for liquid* and dry goods, It the 
litre, and is equal to a aibic decimetre. 


Table- 


lo millilitres (ml.) = 
lo centilitres = 

lo decilitres = 

lo litres = 

lo decalitres = 

lo hectolitres = 


I centilitre (cl.). 

I decilitre (dU). 

I litre (lit.). 

I decalitre (Dl.). 

I hectolitre (HI.), 
I kilolitre (Kl.). 


Since I litre == I cubic decimetre, looo litres^l kilolitre, and 
looo cubic decimetres = i cubic metre, l kilolitre'^’ l cubic 
metre. 

I litre =='03 5317 cu. feet— pints nearly ; i l:iloritrc':'' 35 ’ 3 t 7 
cn. feet (nearly). 


Example. 3025-407 lit. = 30254*07 dl. = 3025407 cl. = 302 5 *07 ml. 
•=302-5407 D1.=3 o-25407 H1.=3-o25407 K 1 . = 3 Kl. 2 Dl. 5 lit. dl. 
7 ml. 


The unit of weight is the gram which is the v, -eight of n 
cubic centimetre of distilled water at its maximum density. 


Table. 


10 milligrams (mg.) 
10 centigrams 
10 decigrams 
10 grams 
10 decagrams 
10 hectograms 
10 kilograms 


I centigram (eg.). 

I decigram (dg.). 

I gr.am (gr.). 

1 dec.agram (Dg.). 

I hectogram (Mg.). 

1 kilogram (Kg. or Kilo.). 
1 myriagram (Mg.). 


Since llitre=iooo cubic centimetres, and i kilogram = mo<oc ■ 
grams, the weight of a litre of water = l kilogram, 'i'he 
weight of a kilolitre (i cubic metre) of water is 1000 kilograms 
and is called a mcr or mi! tier. A quintal ~ \oo kilo- 
grams. 

I gram = 15-4323487 grains; i kilogram = 2I- Ih avoir, nearly. 


Note. Act XXXI of 1871 of the Government of India enact.' 
that the unit of weight shall be the Sor equal in weight t» 
the French ICilogram, and the unit of capacity shall he ti-.c 
measure which holds one such Scrof water at its maximum density 
weighed vt vacuo. These units, however, have not yet been 
practically adopted. 
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Prench Money. 

10 centimes (c.) = i decime. 

10 decimes = i franc (fr.). 

Accounts are kept in francs and centimes only ; thus ‘‘3278 
francs” is read 32 francs 78 centimes. 

The Franc is a silver coin composed of 9 parts of silver and 
I part of copper, and weighs 5 grams. It is equal to (j\<L 
nearly. The Napoleon is a gold coin =20 francs. 

) 

The Proposed Decimal Coinage of Great Britain. 

10 mils (m.) = I cent. (c.). 

10 cents = I florin, (f.). 
ro florins = 


249 . The great advantage of a decimal system of weights and 
measures is, as we have seen, that a compound quantity can be 
reduced to a simple quantity, and vice versa^ without going 
through the processes of multiplication and division. Hence 
compound rules are replaced by the corresponding simple rules. 

Example l. Express 7 hectares 34 ares 6 centiares as a 
decimal of a sq. kilometre. 

7 ha. 34 a. 6 ca. = 73406 ca. = 73406 sq. metres = 734*06 sq. decametres 
= 7'34 o 6 sq. hectometres = ’073405 sq. kilometres. 


Example 2. A wheel makes 1230 revolutions in passing oyer 
2 kilometres 5 hectometres 9 metres 2 decimetres, what is its 
circumference ? 

2 Km. 5 Hm. 9 m. 2 dm.=2509.2 m. ; 25 o 9’2.M230=2’O4 ; 
the circumference reqd.=2'o4 metres =2 metres 4 centimetres. 


Example 3. A cubic foot of alcohol weighs 94 ifa. ; find the 
weight of a litre in grams, supposing a litre to be equal to *035 
cu, ft., and a gram 15*43 grains. 

Weight of a litre of alcohol=*o35 xg4 Bi. 

=•035 X 94 X 7000 grains 


•035x94 x7000 
^15 '43 • 


grams 


= 1492*5. ..grams. 
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Example 4. Cloth is sold at 21 fr. 80 c. per metre ; v/hat is 
the corresponding price per yard in English money, if £1 be worth 
25 fr. 25 c. ? [l metre = 39-37 inches.] 

1 yard = 36 inches metres ; 


/. cost of I yard 


36x2180 

39-37 


centimes 


y. 56x2180 

“'"39j7 X2525 

= I3J. 9^r/. nearly. 


Example 5. Add together yf. 2c. 3m., £g. 2I oc. 4m., and 
7f- 3C. 

mils 

3723 

9204 

730 

13637 mils = ;,^i3. 6f. 5c. 7m. Ans. 

Example 6. Multiply 7f. gc. 3m. by 32. 
mils 
793 

32 

1586 

2379 

25376 miIs=;^2S. 3L 7a 6m. Aris, 


350 . We can easily decimalise a sum expressed in £. s. d. and 
change decimal coinage into £. s. d. 


Example i. Express £n. 135. -jld, in decimal coinage. 


41 

12J 

20 


2-0 


15-^25 


1 i;778i25=i]7. 7f. 8c. i-25m. Atis, 


Example 2. Express £9. 3f. gc. 8m. in £. s. d, 

£9-39^ 

^ 

J. 7-960 
12 

d. 11*520 

£9 3 f 9 c. 8m. *-£9. 7J. 11*52// 
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EXAMPLES. I 7 ^a. 

Reduce 

1. 2305000 millimetres to kilometres. 

2. 304007 centimetres to kilometres, etc. 

3 . 1203270 millimetres to decametres, etc. 

4 . 75 kilometres 7 decametres 3‘o5 metres to millimetres. 

5 . 3070’5o 86 decametres to kilometres, etc. 

6. 23 sq. kilometres 8 sq. decametres 7 sq. metres to sq. 
metres. 

7 . 50 sq. kilometres 6 sq. hectometres 4 sq. metres to sq. 
'^decametres. 

8. 40740 centiares to hectares, etc. 

9 . 8 hectares 7 ares to centiares. 

10. 36*307 sq. hectometres to hectares, etc. 

11. 3012035 cu. centimetres to cu. metres, etc. 

12. 5 cu. metres 27 cu. decimetres 4 cu. centimetres to cu. milli- 
■ metres. 

13 . 40700302 millilitres to kilolitres, etc. 

14 . 3040600 centigrams to myriagrams, etc. 

15 . 1375 centimes to francs, etc. 

13 . A man walks 7*92 kilometres in 2 hours ,‘ how many metres 
does he walk in a second ? 

17 . The circumference of a bicycle wheel is 4 metres 8 centi- 
metres ; how many times will it revolve in going 16*83 kilometres ? 

18 . If 25 horses eat 676 kilo. 575 gr. of corn in 9 days, how 
long will 240 kilo. 560 gr. serve 16 horses ? 

19 . The weight of 226 equal parcels is i tonneau 921 kilo- 
grams ; find the weight of each. 

20 . If 27 decalitres 8 centilitres of wine cost 67 francs 52 cen- 
"times, find the cost of 15 litres. 

21 . An estate containing 30 hectares 50 ares is divided into 
1000 fields of equal area ; find the area of each. 

22 . How much wheat at 19 francs 55 centimes per hectolitre 
•ought to be given in exchange for 312 hectolitres 80 litres of barley 
at I franc 25 centimes per decalitre ? 

23 . Express a yard in terms of the metre, supposing a metre 
to bs equal to 39*37 inches. 
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24 . Express a kilometre as a decimal of a mile, if a metre be. 
39-37 inches. 

25 . The standard height of the barometer is 760 mm. Find 
this height in inches. [l metre = 39'37oS inclics.] 

26 . Express a pound avoir, in grams, a gram being equal 
to 15-43 grains. 

27 . If a cubic inch of air weigh -31 grains, what will be the 
weight in grams of a litre of air, having given that a cubic 
metre is equal to 35-3 cubic feeb and a gram 15*43 grains. 

28 . A gallon of water weighs 10 Ih ; find its volume in cubic 
centimetres, supposing a kilogram to be equal to cl lb. 

29 . Mahogany is 55 fi). to the cubic foot : find tiie wei;;!-.: of .1 
decastere of Mahogany in tonneaux and kilogram.--, snjipo.ing a 
cubic metre to be 35-3 cubic feet, and a kilogram 2 1 li». 

30 . An inch is 2-54 centimetres, and a kilogram is 2-2 Ih. , 
find the pressure of the atmosphere in grams per sq. centi- 
metre, supposing it to be 15 Ih. avoir, to the square inch. 

3 1. If a kilolitre be 220 gallons, find the value, in Englisli 
money, of a pint of liquid which is worth 33 francs the decilitre, 
1200 francs being equal to ;^47. 

32 . A decimetre is equal to 3-937 inches, and a cubic inch ot 
water weighs 252-45 grains. Express a kilogram in pounds avoir, 
correct to two decimal places. 

33 . A gallon contains 277-274 cubic inches, a cubic decimetre 
{5 61 cubic inches, and a kilogram is 2I 11). ; oilculate the weight 
in pounds of a gallon of water. 


LIV. INVOICES AND ACCOUNTS. 

( 551 . (i) Specimen of an Invoice. 

Calcutta April 23, 1SS9. 


Charles Smith, Esq., 

Bought of William Moran & Co., 

7, Bankshall Street. 


8 yd. of flannel at Ri. 4«. per yd 

j R. 

1 10 

cr. ] 
0 

/• 

10 yd. of caheo at 3a. (ip. per yd 

2 pairs of gloves at Ri. 9a. 9/). per pair 

2 

3 

0 

J 

0 

6 

R 

_L5_ 

! 6 

6 
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(ii) Specimen of an Account. 

Calcutta, June 30, 1889. 

Charles Smith, Esq., 

To William Moran & Co., 

7, Bankshall Street. 


I8S9. 
^ril 23, 
May 7, 

To goods, as per Invoice ... ... 

R. 

15 

a. 

6 

P- 

6 

To ditto 

3 

7 

3 

M ^ 3 > 

To ditto ,,, 

9 

0 

0 

June 12, 

To ditto 


7 

6 


R 

28 

5 

3 


(iii) Specime 7 i of a Detailed Account. 

Calcutta, June 30, 1889. 

Charles Smith, Esq., 

To William Moran & Co., 


7, Bankshall Street. 


1889. 


R. 

a. 


April 23, 

8 yd. of flannel at Ri. 4a. per yd 

10 

0 

0 


10 yd. of calico at 3a. bp. per yd 

1 2 

3 

0 

» 

2 pairs of gloves at Ri. 9a. 9/. per pair... 

; 3 

3 


May 7, 

3 dozen stockings at R6 per doz 

i 18 

0 

° 

May 13, 

13 yd. of linen at 8a. bp. per yd. ... ... 

i 6 

14 


June 12, 

20 yd. of carpet at R3. 8a. per yd. 

70 

0 


11 

4 pairs of socks at Ri per pair 

4 

0 

0 


R 

114 

5 

0 

Note. 

Invoices and Accounts are called Bills. 

Each 

sepa- 

rate entry in a bill is called an item. When an account is sent to 
a buyer it is said to be rendered. 


LV. PROBLEMS IN HIGHER ARITHMETIC. 

353 . Example i. A person has a number of oranges to dispose- 
of; he sells half of what he has and 2 more to A^ i- of the remainder 
and 4 more to B, ^ of the remainder and 6 more to C ; by which 
time he has disposed of all he had. How many had he at first ? 

When he had given i of his oranges to C he had 6 left ; there- 
fore this is (l — J) or f of the number he had before C came, and. 
therefore he had 6x| or S before C came ; therefore he had (8+4). 
or 12 before he had given 4 oranges to B ; but this is the number. 
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he had left when he had given i of his oranges to B ; therefore this 
is or § of the number he had before B came, and therefore iic 

hadi2x§ or 18 before came ; therefore he liad (18 + 2) or 20 
before he'had given 2 oranges to A ; but this is the number he had 
left when he had given ^ of his oranges to A ; therefore he had 
20x2 or 40 before A came : that is, he had 40 oranges at first. 

Example 2. The expenses of a faniilv when rice is at 12 seers 
' for a rupee are R80 a month ; when rice is at 15 seers for ^ a rujicc 
the expenses are Pr77 a month ; what will they be when rice is at 
18 seers for a rupee ? 

The prices of a seer of rice in the three cases arc li-jV, and 
respectively; the price of a seer is first reduced by 
E(xV-tV) or RjfV, and finally by or _ Now,^ wiien 

the saving on a seer of rice is the total saving is K(co-77) 

or E:3 ; when the saving on a seer is the total saving will 
be or £5. The reqd. expenses = U(So— 5) K7 5. 

Or thus ; When the saving on each seer of rice is the total 
saving is £3 ; the number of seers of rice required by the 
family per month = R3 -r-Kjj’a = l So ; and the price of 180 seers at 
12 seers for a rupee is Ri 5 ; the other expenses of the family 
=E:(8o— is)=R6s. Again, the price of I So seers at 18 seers for a 
rupee is Rio ; the total expenses when rice is at 18 seers for a 
nipee will be R(65 + io) or R75. 

Example 3. A labourer was engaged for 36 days, on the agree- 
ment that for every day he worked he should have 4«., but '.hat 
every day he absented himself he would be fined za. He received 
R7, 8a. at the end of the time ; how many days was he absent ? 

If he had worked all the 36 days he would have received K9 ; 
/. through absence he lost (R9-R7. Sa.) or Ri. Sa. But for each 
day of absence he actually loses (4a.-rZa.) or 6a. ; the number 
of days he was absent = Ri. 8a.-^6c. = 4. 

Example 4. I have to be at a certain place in a certain time, 
and I find that if I walk at the rate of 4 miles per hour I shall be 
five minutes too late, and if at the rate of 5 miles per hour I shall 
be 10 minutes too soon ; what distance have I to go ? 

If I walk 4 miles an hour I require 15 minutes more time in 
going the distance than if I walk 5 miles an hour. And in walk- 
‘ing one mile I require 3 minutes more at the former rate than at 
ithe latter, hlence I have to go a distance of 5 (z.r., 15^3) miles. 

Example 5. I have a certain .sum of monev to be distributed 
•among a certain number of bovs, and 1 find that if I give Ra to 
-<Mch I shall spend R4 too little, but that if I give Rt to each I 
5hall spend R6 too much. How much have I to spend ? 
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If I give E5 instead of S,3 to each 1 require K.3 more per head 
and (E4+E6) or Kilo more on the whole; /, the number of 
boys=Slo-i-K2=5 ; and I have to spend (S3X 5 + 8:4) or K19. 

Example 6. A lb. of tea and 4 lb, of sugar cost 5 j. ; but, if 
sugar were to rise 50 per cent, and tea 10 per cent., they would cost 
6^. 7 .d. : find the cost of the tea and the sugar per lb. 

If both tea and sugar were to rise 50 p, c., the cost of i Ib. of 
tea and 4 lb. of sugar would be Ts. 6 d. ; but tea rises only 10 p. c., 

40 p. c. of the cost of a lb. of t&?L—js. 6 d. — 6 s. 2 d.~is.^d.’, 

the cost of a lb. of tea=3j. 4^?’. ; the cost of 4 lb. of sugar - 
= 5^. — 3^. 4^/. = lj. %d. ; and i lb. of sugar costs ^d. 

Example 7. Three tramps meet together for a meal ; the first 
has 3 loaves, the second 2, and the third, who has his share of the 
bread, pays the other two ; how ought they to divide the money ? 

Each eats f loaves ; the first has given (3 — g) loaves and the 
second (2— g) loaves to the third: the 5^. given by the third- 

ought to be divided in the ratio of (3 — 5) to (2 — §), i.e., of 4 to l ; 

the first will take 4d. and the second i^. 

Example 8. The sum of the ages of A and B is now 45 years,. . 
and their ages 5 years ago were as 3 is to 4 ; find their present ages. 

5 years ago the sum of the ages of A and B was 35 years ; if 35 
years be divided in the ratio of 3 to 4, the parts are 1 5 years and 
20 years. .*. The present age of A is (15 + 5) or 20 years, and that, 
of B is (20 + 5) or 25 years. 

Example g, A is twice as old as B, and 4 years older than C ; , 
the sum of their ages is 71 years : find the age of each. 

If C were as old as A, the sum of the ages of . 4 , . 5 and C would, 
be 75 years ; now, dividing 75 in the ratio of 2, i and 2, we find 
that the parts are 30, 1 5 and 30 ; : . A's age is 30 years, B's 15 
years, and ( 7 s (30-4) or 26 years. 

Example 10. A and B begin business with equal capitals. At 
the end of the year A has gained E600, and B has lost ■j'jf of his 
capital ; A has then twice as much as B. Find how much each . 
had at first. 

of B'z capital) X 2 =. 4 l’s capital +K600, 

oi A’ s capi tal) x 2 = 

/. or if of A’s capital= 

z.e., A's capital+^ of - 4 ’s capital=^’s capitaI+K6oo, 

. 4 of ’s capi tal = S600, 

.< 4 ’s capital=R6ooxf =8750. Anu 
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Exa7itple 11. Divide 250 into two parts such tliat, 3 times the 
-first part and 5 times the second part may be together equal to 950. 

3 times the 1st part + 5 times the 2nd part — 950 ; ...(i) 

and theistpart-f the 2nd part = 25o, 

/. 3 times the ist part + 3 times the 2nd part — 750 ; ,..(ii) 

2 times the 2nd part = 2oo, [subtracting (ii) from (i)] 
the and part= 100 ; 

and the 1st part = 25o- 100- 1 50. 

Examph 12. Mangoes are bought at D 10 per 100 ; at v/hat 
-rate per 100 must they be sold that the gain on 4iioo may be eqi;a! 
to the selling price of 250 mangoes? 

Rioo is tl'e cost price of 1000 mangoes ; (ioco-230) or 7:0 

mangoes must be sold for liioo ; the selling price of 100 mangoc;. 
=Eriooxi^g = ifi3j. 

Examph 13. Two passengers going to the same place have 
6 md. of luggage between them, and arc charged for i:?<i:ev. nf 
luggage R4. ‘ 6 a. and 1^3 respectively ; had the luggage all belonged 
to one person he would have been charged K8. grr. for exces.-. 
How much is allowed free ? 

K4 8^7. + R3 is the charge on 6 md. /r^-r twice the free allow- 
ance, and liS. /\a. is the charge on 6 md. less the free allowance ; 

the charge on free allowancc = US. 4<:.-(K4. 120*. 

(fi8. Aa.+ i 2 a.) or if9 = chargc on 6 md. ; /. I2rt. --charge on 
§ md. Therefore i md. is allowed free. 

Examp’e 14. Two guns arc fired from the same place after an 
interval of 6 minutes, but a person approaching the place observes 
that 5 min. 51 sec. elapse between the reports ; what was his rate 
of progress, sound travelling 1 125 ft. per second ? 

In 5 min. 51 sec. or 351 sec. the man travels a distance wh.ich 
sound will travel in (6 min. - 5 min. 51 sec.) or 9 sec. Tut in 9 sec. 
sound travels 1125x9 ft. ; /. in 351 sec. the man travels 1125x9(1. ; 

in I hour the man travels ™^es or miles. 

Exa 7 nple 15. R49 was divid.ed amongst 150 children, each girl 

had 8(7, and each boy 4ez. ; how many boys were there ? 

If 4(7. be given to each child, R37. 8(7. will be spent, and the bov-s 
wiH have got their shares. The remaining sum, Kii. Sc., mu'st 
therefore be distributed amongst the girls only, giving 4(7. to each. 
Hence the nurnber of girls is the same as the utimber rf iivies 4-;. 
is contained in fill. 8(7. ; therefore the number of girls rs 46, and 
’therefore the number of boys is 104. 
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This example may also be solved by the method of Art. 225. 
Thus : When £49 is divided amongst 1 50 children, each gets 
-on the average. Hence tl./' question may be put thus — “Each 'boy 
is to have 4a. and each girl Sa. ; in what ratio should they be mixed 
tl>at each may have on the average ?” Therefore by the method 
of Art. 225 we find that the ratio of the number of boys to the 
number of girls must be : (p^^i-4) or 104 1 46. But 

,104+46 = 150 ; the number of boys=io4, and the number of 
girls = 46. 

A free-hold estate is bought at 20 years’ pur* 
-chase ; find the rate of interest obtained on the money invested. 

[“A free-hold estate is bought at 20 years’ purchase” means that 
-it is bought for 20 times the yearly rent derived from the estate.] 

If the value of the estate is £20, the rent is Ri ; /, if the value 
■of the estate is Rioo, the rent is R5. Therefore the rate of interest 
obtained is 5 p. c. 

Example 17. If 36 oxen in four weeks eat up the grass on a 
field of 12 acres and what grows upon it during the time ; and 21 
oxen eat up the same in 9 weeks ; how many oxen will it main- 
tain for 18 weeks, supposing the grass to grow uniformly during 
the time ? 

Origl. growth +4 wk.’s growth maintains 36 ox. for 4 wk. 

.* I ox for 144 wk. ; 

also, origl. growth+9 wk.’s growth 21 ox for 9 wk., 

I ox for 189 wk. 

Hence, subtracting 2nd line from the 4th, 

5 wk.’s growth maintains l ox for 45 wk., 


I wk.’s growth l ox for 9 wk., 

16 wk.’s growth l ox for 144 wk., 

but origl. growth + 4 wk.’s growth I ox for 144 wk. ; 

origl. growth = 12 wk.’s. 

■]qow, I wk.’s growth maintains for 9 wk. l ox, 

I wk.’s growth .for 18 wk. i ox, 

(12 + 18) or 30 wk’s growth for 18 wk. 15 ox, 

z.ff., origl. growth + 18 wk.’s growth for 18 wk. 15 ox. 

Answer. 15 oxen. 


examples, its. 

1, A person has a number of oranges to dispose of ; he sells 
■half of what he has and one more to half of the remainder and 
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one more to B, half of the remainder and one more to C, and half 
of the remainder and one more to D : by which time he has dis- 
posed of all he had. How many had he at first i 

2. A thief having stolen some money from the palace of Sirnj 
Uddowlah was caught on his way back by the head hlmja wiio let 
him off on getting half the money and liao more ; iie v/as cauglu 
again by the sentry at the palace gate, who got a third of v/nat he 
then possessed andSlo more ; lastly he was let off by the lu'hvttl in 
his rounds on getting J of what he still had and K6 more, Ti.e 
thief came home robbed of all he siole. How mucli did he steal ? 

3 . The expenses of a family, when rice is at S seers for a 
rupee, are S75 a month ; when rice is at 10 seers for a uipce, the 
expenses are fi72 a month (other expenses remaining imaltcrcrij ; 
what will they be when rice is at 12 seers for a rupee ? 

4 . A labourer was engaged for 15 days, on the agreement that 
for every day he worked he should have drr., but tiiat for every 
day he absented himself he would be fined an. He received H4. an. 
at the end of the time ; how many days was he absent ? 

5 . I have to be at a certain place in a certain time, and I find 
that if I walk 3 miles an hour I siiall be lo min. too late, and if 1 
walk 4 miles an hour I shall be 7^ min. too soon : what distance 
have I to go ? 

6. I have a certain sum of money to be distributed among a 
certain number of boys, and I find that if I give II2 to each I sh.all 
spend S4 too little, but if I give R3 to each I shall spend Ii3 too 
much. How much have I to spend ? 

7 . I have a certain sum of money wherewith to buy a certain 
number of nuts, and I find that if 1 buy at the rate of 40* .a penny 
I shall spend %d. too much, if 50 a penny, lo.Y. too little. How 
much have I to spend ? 

8. A Ib. of tea and 3 lb. of coffee cost 5r. ; but, if coffee were 
to rise 33} p. c and tea 50 p. c., they would cost ys. Find the 
cost of tea and coffee per lb. 

9 . 3 lb- of tea and 4 lb. of sugar cost Sr.; but, if sugar were 
to rise 25 p. c. and tea were to fall 25 p. c., they would cost ys. 
Find the cost of tea and sugar per lb. 

10 . Three tramps meet togeriier for a meal ; the first has 3 
loaves, the second 4, and the third, who has his share of the bread, 
pays the oth^r two 7 half-pence ; how ought they to diride the 
money ? 

Two settlers in New Zealand own adjoining farms of yoo- 
and. 500 acres respectively. They unite their farms, taking at the 

;^i2oo on the understandiar 
*0 future belong to each. How is the /1200 
to be divided between the original owners ? 
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12. The sum of the ages of A, B and C is now go years, and 
their ages 10 years ago were as 3 I 4 I 5 > find their present ages. 

13. A is twice as old as B, and 5 years older than C ; the sum 
of their ages is 45 years : find the age of each. 

14u Divide S80 between Af B and C in such a manner that 
A may get 3 times as much as B^ and gio more than C. 

15. A and B begin business with equal capitals. At the end 
criT the year A has gained E130, and B has lost ^ of his capital ; 
A has then twice as much as B. Find how much each had at first 

10. A and B begin business with equal capitals. At the end 
of a certain time A has gained ^ of his capital, and B has lost 
S200 ; B has now J of what A has. How much had each at first ? 

17. Divide 155 into two parts such that, twice the first part 
and 3 times the second part may be together equal to 370. 

18. Divide 100 into two parts such that, ^ of one part and 4 
of the other part may be together equal to 40. 

19. Divide 350 into two parts such that, 3 times the first part 
and i of the second part may be together equal to 250. 

20. Mangoes are bought at E5 per 100 ; at what rate per 100 
must they be sold that the gain on fiioomay be equal to the selling 
price of 400 mangoes ? 

21. Sugar is bought at 40. per seer ; at what rate per seer 
must it be sold that the gain on fiio may be equal to the selling 
price of 8 seers ? 

22. Two passengers going to the same place had 8 md. of 
luggage between them, and were charged for excess of luggage RS 
and E4 respectively ; had the luggage all belonged to one person 
he would have been charged E14 for excess. Find how much is 
allowed free, and how much luggage each had. 

23. Two guns are fired from the same place after an inteiwal 
of lo minutes, but a person approaching the place observes that 
9 min. 30 sec. elapse between the reports ; what was his rate of 
progress, sound travelling 1121 ft. per second ? 

24. Two guns are fired from the same place at an interval of 
15 minutes, but a person going away from the place hears the 
reports at an interval of 15 min. 30 sec. ; if sound travels 1125 ft. 
per second, find his rate of travelling per hour. 

25. Two guns are fired from a place at an interval of 28 
minutes, but a person approaching the place, at the rate of 13^? 
miles an hour, hears the reports at an interval of 27 min. 30 sec. 
Find the velocity of sound per second. 

26. Cannons are fired at regular intervals in a town, and a 
person riding towards it at the rate of 9 miles an hour hears the 

^ • C. A. 19 
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reports at intervals of 1 5 minutes ; at what intervals the 

cannons have been fired, sound travelling 1120 ft, per second t 

27 . Cannons are fired, at intervals of 10 minutes in a town 

towards which a passenger train is approaching at the rate of 30 

miles an hour ; if sound travels 1136 ft. per second, find at what 
intervals the reports will be heard by the passengers, 

28 . E60 was distributed among 50 children, each girl had H2 
and each boy Si ; how many boys were there ? 

29 . 35 fruits, consisting of mangoes and oranges, were bought 
for S2. Sa. ; if the mangoes cost 2a. each and the oranges 6/. each, 
find the number of oranges bought. 

30 . A lump composed of gold and silver measure.s 6 cu. Indies 
and weighs 100 oz. ; if a cu. inch of gold weighs 20 01 and an 
equal bulk of silver 12 oz., find the wciglit of gold in tiic mixture. 

31 . 19 grains of gold or 12 grains of silver displace one gr.nin 
of water. If a ring, composed of gold and silver, weighs f’.o grains 
and displaces 5 grains of water, how many grains of .silver docs 
it contain ? 

32 . A farmer has oxen worth £12. los. each, and sheep worth 

£2. 5s. each ; the number of o,\'en and sheep being 33, and their 
value lor. Find the number he had of each, 

33 . If an income-tax of yd in the £ on .all incomes below 
£100 a year, and of is. in the £ on all incomes above £ico a yc.tr 
realises .^18750 on ;({^5ooooo, how much is raised on incomes below 
£100 a year ? 

34 . How many years’ purchase should be given for a free-bold 
estate so as to get 5 per cent, for the money ? 

35 . An estate is bought at 25 years’ purchase for Il.{o,cco, 
one-fourth of the purchase-money remaining at mortg.age at 6 per 
cent. The cost of collecting rents is ilioo per annum. What 
interest does the purchaser make on his investment ? 

36 . If 10 oxen in 5 weeks eat up the grass on a field of 7 acres 
and what grows upon it during the time, and II oxen eat up the 
same in 4 weeks, how many weeks’ growth is on the field ? 

37 . If 20 oxen in 4 weeks eat up the grass on a field of 4 acres 
and what grows upon it during the time ; and 17 oxen eat up the 
same in 10 weeks ; how many o.vcn will it maintain for 5 weeks, 
supposing the grass to grow uniformly during the time ? 

38 . In a certain meadow there is a crop of 525 stones of grass 

which grows uniformly. If ii oxen turned in would consume all 
the g-rass in 48 days, but 6 oxen would require oS day';,! what 
weight of grass would each ox eat in a day ? ^ 

39 . If 25 horses eat the grass of 35 acres of one field in u 
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'Says, in what time would 20 horses eat the grass of another 
field of^ 56 acres, where there is at first twice as much grass per 
acre as in the former field, the growth of the grass being neglected. 
What must be the ratio of the rates of the growth of the grass in 
the two fields so that your result may be accurately true ? 

40 . A well is fed by a spring which flows continuously and 
uniformly into it. When there are 10,000 cu. ft, of water in the 
well, 7 men can empty it in 20 days ; and when there are 
1 5>ooo cu. ft. of water in the well, 5 men can empty it in 50 days. 
How many cu. ft. of water flow into the well in one day ? 

- 41 . A cistern has one supply-pipe (A) and 2 equal waste-pipes 
(B, C) attached to it. A is opened, and when the cistern is partially 
filled B is also opened, and the cistern is emptied in 3 hours. 
Had C been opened along with B the cistern would have been 
emptied in i hour. How long after A was B opened ? 

42 . A cistern has two pipes attached to it, one to supply and 
one to draw off. If both the pipes are opened together, the cistern 
is filled in 9 hours ; but if the waste-pipe is opened one hour after 
■the supply-pipe, the cistern is filled in 7 hours. In what time can 
the supply-pipe fill the empty cistern ? 

43 , A leaky cistern is filled in 5 hours with 30 pails of 3 
gallons each, but in 3 hours with 20 pails of 4 gallons each, the 
pails being poured in at intervals. Find how much the cistern 
•holds, and in what time the -water would waste away. 

EXAMPLES FOB BXEBCISE. E'S’4a. 

(First Senes.) 

1. State in words 10030200720021. 

2 . Find the value of 66574-9645-201 -1-843-8761. 

3 . Reduce ;^ 49 . 6s. ^i'd. to farthings. 

4 . Find the prime factors of 51425* 

5 . Reduce to its lowest terms, 

6. Find the sum and difference of 23*001 Md *0414. 

7 . Find the value of f of S7. 7«. Jp. 

8. Write in words 3200103102 according to the Indian nume- 
Tation. 

9. The greatest prime number known is expressed by 
i25i^-l-2920® ; find this number. 

10 What sum will remain when four bills, amounting to 
S5 . ’7 . 6 , R3. 4 . 9, . 15 • 3» and Sio . 13 . 3 respectively, have 

•been paid out of Br25 ? 
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11. Find the G. C. M of 23791 and 8029. 

12 . Subtract I 4 tVc 165V 

13 . Multiply '038 by ‘0042, and divide ’03217 by 6 ‘ 25 . 

14 . ■ Find the value of -00625 oi 

15 . Subtract one crore five lacs three thousand and tv.’cnty 
from twenty-nine million twelve thousand and four. 

16 . Multiply 765389 by 64164 in 3 lines. 

17 . r go to town with £<), is. 3d. What have I left afte; 
buying a dozen chairs at i3.r- 7h^- Cf-ch ? 

18 . Find the L. C. M. of 9669 and 16115, 

19 . Add together ji, 3j, l-j-'x and rv. 

20 . Express as a decimal ’0003 -h - ’03349 -t- i; S I- 

21 . Reduce | of of iQx. 6 d to li'.e fraction of 3 of of 
£1. 8 s. 4 d. 

22 . Express 944 in Roman notation, and CDXCIX in Araij.c 
notation 

23 . Multiply 387659 by S5672 in 3 lines. 

24 . How many cows at ilio. I4r7. each can I buy with the 
proceeds of selling 87 horses at III 1 5. 2a. each ? 

25 . Simplify 

26 . Multiply '000134 by 8o'o32, and divide the result by ’0032, 

27 . Reduce (8-r ij) of ip. to the decimal of ill. 40. 

28 . If a rupee is worth 2s. old, and a dollar 4r. find the 
least number of rupees which makes an exact number of dollar.,. 

29 . What number multiplied by 76 will give the same proch.'c' 
as 1 53 multiplied by 380 ? 

30 . Find the greatest number which will divide each of 3.\yj 
26244 and 99225 without remainder. 

31 . Reduce 57 tons 9 cwt. 1 qr, 10 lb. to drams. 

32 . Simplify of li. 

33 . Find the least fraction which being added to i - J of 1-1 
will make the sum an integer. 

. 34 . A did -0025 of a piece of work, and B 7855. How much. 

- was left undone ? 

35 . Find the cost of 3’i25 yards at /^‘ 37 S a yard. 


EXAMPLES FOR EXERCISE 


293 


36 . What number is the same multiple of 35 that 3456 is of 9 ? 

37 . If my income is R3500 and I save E507 a year, what is 
■my average daily expenditure ? 

38 . Simplify 

39 . If the sum of 21 f and 3^®j be added to the product of 2J 
•and g-, by how much will the result differ from 28 ? 

40 . Reduce to a decimal. 

41 . Find the vulgar fraction equal to ‘27899. 

42 . Find the value of f of E3 . 7 . 6 + ’375 of E 6 . 8 . 6 . 

43. Find the least number which being subtracted from 97856 
will make the result divisible by 141. 

44 . Reduce 3 acres i rood 2 perches to square feet. 

45 . Arrange f g in order of magnitude. 

• 46 . Divide f-r-f of 12 by | of f -7-12. 

• 47 . Add 3‘72§ + ‘oo2 + *2725. 

43 . Reduce ‘oj of R3 to the decimal of f of Ri*5. 

49 . Find the least number of weeks in which an exact num- 
ber of half-guineas can be earned, the wages per week being 7*5 
shillings. 

50 . What is the least number which being added to 30321 
will make the sum divisible by 681 ? 

51 . A bill of £6 is. lid. has to be paid by several persons in 
equal shares ; if three of them together pay £1. i^s. 3d., how 
■many are there to share the cost ? 

52 . Simplify 2^? x ^ 

53 . Divide 352-95624 by ‘000504. 

54 . Express i*4-f-i‘i 3 as a decimal 

55 . Reduce *543 of iqj. 3id. to pence. 

56 . Find the greatest unit of time by Imeans of which 2 hr. 
3 min. and l hr. 4 min, 30 sec. can both be expressed as integers. 

67 , I multiply a number by 36 and divide the result by 12 
and obtain 374181 as quotient. What was the number ? 

58 , A and B together have R36. 13a. 9/., and A has S3. 3m, 
3p. more than B ; find how much B has. 

59 . Reduce its lowest terms. 

■ 60 . Express 3^| poles in poles, yards, etc. 
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61 . What are the nearest integers to 8^®^ and 7 V't ? 

62 . Find the difference between the product and quotient o. 
5*312 by •0125. 

03 . Simplify (2*364- r697)+i'3X(2'4+7'5)- 


64 . If in a division sum the divisor be 7 times and the quolicnv 
j times the remainder, what is the dividend when the remainder 
IS 360 ? 

65 . Reduce 300,003,840 grains to pounds Troy. 

66 . Find the cost of 13724 articles at R 8 . oa. 7^//, each. 

67 . Multiply 7i +6t by 2i\j - § 3 . 

68. What fraction of a journey of 15 miles have I gone on 
reaching a place 6| miles distant ? 

69 . By what must js 5 o ][2 be divided that the quotient may 
be 459^ ? 

70 . If a metre be 39*37 inches, how many metres make 3 
miles ? 


71. When 2080400 is divided by a certain number, the quo- 
tient is 381 and the remainder 1664. What is the number ? 

72 . Reduce 67501 inches to poles, etc. 

If 2^^ tons cost R954. jfl. 8 /., what is the cost of 1 ton ? 

3-4T+2lr . 61 - of 4 l 


73 . 

74 . 


75 . Divide equally amongst 5 boys C of £1^. 2r. ilff. 

76 . Divide *7029 by ’0165. 

77 . What decimal of R3. 7rt. must be taken from 1^4. 150. 
leave ^2*5 ? 


tc 


78 . If when a number is divided continuously by 5, 6 and 7, 
the remainders are 2, 3 and 4 respectively, what would be the 
remainder if the number were divided by 210 ? 

79. If I md. cost Rii, la, find the cost of of .a md. 

80 . The 1st of January 1893 "’‘^s on a Sunday ; on what dav 
of the week \vill loth February fall in the year 1S94 ? 

8L Find the value of 

7 ^ 5 rV 

^ many pieces as possible are 

cut off, each i-J ft. long, what fraction of the whole will be left ? 
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83 . Reduce -14285^ ’857142 --285714 to a vulgar fraction. 

84 . Simplify -il 

•075 ih 

85 . Find a number such that if it be added 35 times to 25 the 
sum -will be 25540. 

86. If a person spends in 4 months as much as he earns in 3, 
■how much can he lay by annually, supposing that he earns £2 so. 
los. every 6 months ? 

87 Simnlilv 

87. Simplify • 

88. How many steps does a man whose length of pace is 32 
inches take in 4I miles ? 

89 . Divide 75445 by '00625. 

90 . How many inches are there in *1215625 of a mile ? 

91 . Subtract *432 of an acre from 2^ roods, expressing the 
result in sq. yards and the decimal of a sq. yard. 


92 . A man buys 100 md. of rice ; he loses as much by selling 
60 md. at R3 a md. as he gains by selling the rest at R4. 4a. a md. 
Find the cost price of a md. 

93 . By what prime numbers may 109 be divided so that 
the remainder may be 4 ? 


94 . Addmt + tWo+mi 

95 . How many times can '053 be subtracted from I4’578, and 
what will be the magnitude of the remainder ? 

96 . Express '236 of 4a. 77?. + '516 of loa. as theidecimal of 
Bi. 4<2- 


97 . 


Simplify 


(3’2-2'9) xi47 

■oo3X'ooo5 


98 . Three bells toll at intervals of l'2, 1*8 and 27 seconds 
respectively, beginning together ; how often will each toll before 
their tolling together again ? 


99 . The remainder after a division is 97, the quotient is 521, 
and the divisor is 9 more than the sum of both ; what is the 
dividend ? 

100 . Two pieces of cloth of the same length cost £S’ lU- 9 '^- 
and £7. 45-. respectively ; the price of the first was Ss. lid. per 
yard : what was the price of the second per yard ? 

101 . Divide i of f of f of 42 by the sum of 2| and 4f. 
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102. Simplify i [2— 

103 . Reduce to a decimal. 

104 . Multiply 28-8 by 25-3 and divide the product by 6*48. 

105 . The distance between two wdckets was marked out for 
22 yd., but the yard measure was ^5 of an inch too short : what 
was the actual distance ? 


106 . If a number of articles at R4. oa. each cost R7059. 
I4«. how many are there ? 

Simplify |^of|^of|^|of 117. 


107 . 


108 . 

109 . 

110 . 
111 . 
112 . 


Find the value of ^ 

•426- -174 ^ 

Subtract 5‘I42857 from 5’i42S57. 

Divide roo525 by I32'5 to five places of dccimals- 
Reduce 4 hr. 48 min. to the decimal of 6 hr. 


A man owns of a house, and sells ‘1351 of his share ; 
what fraction of the house does he still own ? 


113 . How many revolutions will be made by a wheel, v/hich 
revolves at the rate of 243 revolutions in 3 min., while another 
wheel revolving 374 times in ii min. makes 544 revolutions r 

114 . Multiply 10 sq. yd. 4 ft. 76 in. by 1 32. 

115 . Reduce to its lowest terms 

116 . Find the least number which, when divided by each cf 
Ttij '^Si stid ‘03, gives a whole number as quotient in each case. 

U 7 . Simplify 5 : 3 i>i 5 - 34 - 7 - 65 >i 5 : 65 , 

5-34 -2-65 

118. Find, to the nearest pic, the value of 'i 234 of 5»I2*3. 

119 . A kilolitre contains 35 j 2 cubic feet, and a gallon contains 
277*274 cubic inches ; find to the nearest integer the number of 
gallons in a kilolitre. 


120 . A farmer has 899 sheep and 493 lambs. He forms them 
into flocks, keeping sheep and lambs separate, and having the 
same number of animals in each flock. If these flocks are as large 
as possible, how many flocks will tlierc be altogether .* 

121 . If 257 pounds of tea cost /34. i6r. yhf., find the price of 
a pound to the nearest farthing. 
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122 . Simplify 

123 . How many whole cakes will be required for 50 children 

each is to have 2f of of 2f of of ^ of ^ of a cake ? 

124 . Find the value of f 

•37 5 + '04 

125 . Find the circulating decimal which will become 2 when 
multiplied by 2|-r'4*5. 

126 . A German mark is worth ;£'04895 ; find to the nearest 
Earthing the value of 3725*39 marks. 


127 . To a certain number I add 2, I multiply the sum by 4, 

I divide the. product by 3, and I take 3 from the quotient ; the 
remainder is 17. What is the number ? 

128 . On what day of the week will Feb. 10 fall in the 3rear 
1960 ? 

129 . Find the greatest prime number which used as divisor of 
12260 will leave remainder 17. 

130 . Find the value of ~ t^ '* 

21 K4. 2 a. op. 

131 . What is |the number whose half exceeds its fifth pait 
Isy 6 ? 

132 . Simplify *428571 x *49 x *20571428. 

133 . How many times does a carriage wheel, whose drcum- 
■ference is 17*125 feet, turn round in a distance of 12*45 miles ? 


134 . Determine the prime factors of 282660 and 40299. 
Hence deduce the G. C. M. and L. C. M. of these numbers. 

135 . Find the least integer which, when divided by i/y and 
ifj will give a whole number as quotient in each case. 

136 . Simplify f of-^— ^-gof g|+f(§x|-+§.i-|). 

137 . Reduce to a decimal 

138 . If a cu. yd. of clay make 460 bricks, each loij cu. in., 
how much does clay contract in baking ? 

139 . Multiply 324*567 ky 13*212 in 2 lines. 

140 . One pendulum oscillates 6 times in 3*2 seconds, and 
smother pendulum 8 times in 3*6 seconds ; if started simultaneously, 
ihow often will they -tick together in an hour ? 


examples EOB exercise. Vi4,.b 

{Second Series.) 

L Write down the greatest and least numbers of four digit?, 
that you can form with the figures, 3 j 2, i* 

2 . Simplify + 

, 3 . The telegraph posts on a railway line are 66 yards apart ; 

'find the smallest number of miles that corresponds to an exact 
number of posts. 

4. A bath is supplied with water from two pipes, one of w’hich 
can fill it in 12^ min., the other in 15 min.; there is also a dis- 
charging pipe* which would empty it, when filled, in 10 min. The 
first pipe is open alone for 4 min., and then the first and second 
open together for i min. ; if now the third pipe is opened as well, 
how long will it take to fill the bath ? 

5 . The wages of A and B together for 20 days amount to the 
same sum as the wages of A alone for 35 days. For how many 
days will this sum pay the wages of B alone ? 

6. A cask contains 5 parts wine and 3 parts water ; hov,- much 
of the mixture must be drawn ofT and water substituted in order 
that the resulting mixture may be half and half ? 

7 . A person borrows on the 5th of March, and pay.? back 
;£x 33. iSJ- on the loth October ; find the rate of interest charged. 

j 8. The digits in the units] and lacs’ places of a number are 
3 and 8 respectively ; what will be the digits in the same places 
in the remainder when 99999 is subtracted from the number ? 

V 9 . A whole number diminished by of itself, wiicn divided by 
307 gives a quotient 12 and a remainder 9O ; w’nat is the number ? 

10 . The length of a rectangular tennis-court is 5 yards longer- 
than its breadth, and its perimeter is 130 yards ; find its area. 

11 . The train which leaves Calcutta at 4-30 p. M. arrives at 
Burdwan at 8 P. M. ; and the train which leaves Burdwan at 
4-50 p. M. arrives in Calcutta at 8-50 p. M. ; when do they nass 
each other ? 

(/ 12 . The rent of a farm consists of a fixed sum of money 
together with the value of a certain number of maunds of wheat • 
when wheat is R2. a md. the rent is R40 ; when v.-heat is Re. 4^;’ 
a md. the rent is R42. 8ff. What will be the rent when wheaVis 
S2. 10a. a md. ? 

13 . Assuming that the circumference of a circle is to Its dia- 
meter as 22 is to 7, and that the circumference of the earth is to 
Its diameter as 160 metres to 167 feet, determine to 4 phices of 
decimals the ratio of a metre to a foot. 
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14. The interest on a given sum of money for one year is 
/5. Ss. 4d, the compound interest for two years is £11. is. Find, 
the rate per cent. 

■ 

^ 15. If when a number is divided continually by 5, 6 and 8 the 
remainders are 2, 3 and 4 respectively, what would be the 2 a 
remainder if the same number were divided by 240 ? ^ 

'^10. Divide 1255 by I *004, and hence deduce the quotient of- 
I2'55 by 1004 and *01255 by 1004000. 

17. I bought a certain number of chairs for S45 ; also a certain., 
number for R28. 2a. at the same rate : find the greatest possible 
price of each chair. 

18. A clock which gains 2^ min. in a day, is 3 min. slow at. 
noon on Sunday ; when will it show correct time, and what time 
will it indicate at 6 on Monday evening ? 

19. A person bought 4 railway tickets to go 60 miles. Two 
were for the ist class, one for the 2nd, and the fourth, a half first 
class ticket, for a child. The cost of a 2nd class ticket was f of 
that of a first class, and the whole sum paid was ;!^i . ii . 8. Find 
the price of each ticket and the rate per mile for the first class. 

20. There are two mixtures of wine and water, in the ratios of. 

3 : 2 and 4 5 respectively ; if one gallon of the first be mixed 

with 2 gallons of the second, what fraction of the resulting mixture 
will be wine ? 

21. A book sent from England costs me (including is. 6d. 
postage) l6s. id, my book-seller allowing me two pence in the shil- 
ling discount on the published price. What is the published price } 


'^ 22. What number is the same multiple of 7 that 3975 is of 15 ?- 


vy 


23. Simplify : (1^3 g) ( '■ 3 of | of 63. 


24. On laying down a bowling-green with sods 2 ft. by 9 in.,, 
it is found that it requires 120 sods to form one strip extending the 
whole length of the green, and that a man can lay down one strip 
and a half each day ; find the space laid down by 5 men in 2 days. 


^ 25. A can do a piece of work in 3 days, B can do 3 times as. 
much in 8 days, and C 5 times as much in 12 days. In what time 
will they do it together, supposing them to work at the rate of: 
9 hours a day ? 

26. A farmer pays a corn-rent of 5 quarters of wheat and. 
3 quarters of barley, Winchester measure ; what is the money; 
value of his rent, when wheat is at 6or., and barley at 54J. per- 
quarter, Imperial measure ,* 32 Imperial gallons being equal to 33, 
Winchester gallons ? 
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27. Six coins of equal weight, made of gold and silver mixed, 
were melted together and re-cast. In one the gold and silver were in 
the ratio of 2 ' 3 j 'R tw'o others, of 3 • 5 > ’R rc.-it, of 5 . 4 - 
In what ratio will the gold and silver be mixed m the new coins ? 

" 28 . A tradesman, selling goods for a certain price to be paid 
six months hence, offers to give one-tenth more of the same goods 
for the same price in ready money. What is the rate of discount ? 


29 . Find the greatest and least numbers of 6 digits which arc 
'exactly divisible by 239. 

30 . There is a number, to which 3 is added and of the 

result taken ; to this 5 is added and the result taken, giving 

li- : what is the number ? 

'■ 31 . Find all the numbers of 5 digits divisible by 9, v/hich have 

unity for their first and last digits and 2 for their middle digit. 
'State the principle upon which you proceed. 

32 . On a stream, B is intermediate to and equidistant from 
A and C ; a boat can go from A to B and bad; again in 5 hr. 
15 min., and from .<4 to C in 7 hr. How long would it take to go 
from C to A ? 

33 . If the price of bricks depends upon their magnitude, and 
•if 100 bricks, of which the length, breadth and thickne.ss are 16, 10 
and 8 inches respectively, cost lt2. q^r., what will be the price of 
■921600 bricks which are one-fourth less in every dimension ? 

34 . There are two mixtures of wine and water, the quantities 
of wine in them being respectively "25 and 75 of the mixtures. 
If 2 gallons of the first be mi.xcd with 3 gallons of the second, 
what will be the ratio of wine to water in the compound ? 

35 . How much per cent, must be added to the cost price of 
goods that a profit of 20 per cent, may be made after throwing off 
a discount of 10 per cent, from the labelled price ? 


36 . Determine the least number, by which 616 must ue multi- 
plied so as to produce a number exactly divisible by 770. 

37 . Multiply the sum of 2*4 and yj by rj, and add the 
result to the difference of 2’364 and I'Oijj. 


38 , The floor of a room is 50 ft. long and 40 ft. wide. Find 
•the cost of supplying it with carpet, 2 ft. wide, at lij pvr yard, and 
oil-cloth, 2 yards wide, at II i per yard ; tlie oil-clotli to be laid 
along the sides and ends a yard and a half wide, and the carpet 
to extend one foot over the oil-cloth everywhere. 


39 . On 


■was 


a certain evening half an hour after sunset a watch 
set at 12 o clock. The morning following it urns S minutes 
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past 4 by a common clock when it v/as 4 minutes past 8 by this 
watch. Find the time of sunset the previous evening. 

40 . A has shares in an estate to the amount of ('i5-r'36) of it. 
B has shares in the same estate to the amount of *472 of it. Find 
the_ difference in value between the properties of A and B, when 
•056 of foe estate is worth ^£373*3. 

^ 41 . Three equal glasses are filled with mixtures of spirit and 
water ; the proportion of spirit to water in each glass is as follows : 
in the first glass as 2 : 3, in the second glass as 3 I 4, and in the 
third as 4 ; 5. The contents of the three glasses are emptied into 
a single vessel ; what is the proportion of spirit and water in it ? 

42 . If the true discount on a bill of ;£i464i be ;^464i at 10 per- 
cent. compound interest, how many years has the bill to run ? 

*^ 43 . Twenty-fifth part of a certain number is equal to the- 
seventh part of 42 ; what is the number ? 

v/ 44 . Simplify x5V(4i' of -l-^4)-^4i of (6^+^^). 

t/ 45 . A company of Sepoys proceed in 5 equal rows, and after 
sometime arrange themselves into 7 equal rows. Find the least 
number above 1000, which the company may contain. 

f, 46 . A is twice and B is just as good a workman as C. The 
three work together for two days, and then A works alone for half- 
a day, and B for a day. How long would it have taken A and C to- 
gether to complete as much as the three will have thus perfoi-med ? 

47 . A steam-ship whose speed averages 14 miles an hour,, 
reaches a certain port in 12 days ; how many days afterwards will 
a sailing vessel arrive, which started at the same time and sailed 
on an average 8 miles an hour ? 

- 48 . From a cask of wine i- is drawm off and the cask is filled 
up with water ; i of the mixture is then drawn off and the cask 
is again filled up with water ; after this process has been repeated 
4 times, what will be the ratio of wine to water in the resulting 
mixture ? 

49. The sum of ;!^2ioo is due in 4 years, but it is paid by 
instalments as follows ’—£27^ at the end of 2 years, /460 at the 
end of the 3rd year, ;^5oo at the end of the 4th year, pd ^^600 at 
the end of the 5th year. What amount should be paid at the end 
of the 6th year, in order to clear off the balance, simple interest- 
being reckoned at the rate of 5 per cent, per annu m ? 

5 . Twenty times a certain number is equal to 7 times 40 ; . 
what is the number ? 

t- " 51. What is the least number of shot^ each i| oz., that vdlL 
weigh an integral number of pounds ? 
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52 . A contains 306 cu. ft. ; find the cost of 

building a brick wall, 68 yd. by 6 ft. by 2 ft. 2 in., at ili8 per rod. 

53 . How long would a column of men, extending 3420 feet 
in length, take to march through a street, a mile Jong, at the rate 
-of 58 paces in a minute, each pace being 2^ feet ? 

54. 195 men are employed to work on a railway embankment, 
ij- miles long, which they are expected to finish in 4 weeks. But 
at the end of i week it is found that they have finished only 520 
yards. How many more men must be engaged to finish it in the 
required time ? 

55. ^ is a cask containing 125 gallons of wine ; i? is another 
cask containing 175 gallons of water. 100 g.allons arc drav, n from 
each, mixed together, and the casks arc refilled with the mixture. 
This operation is once more repeated. Find the ratio of wine to 
water in each cask now. 

56 . A person who pays 5//. in the income-tax finds th.at 
a rise of interest from 6 to 6J per cent, increases hi.s inco.me by 
;^23, loj. What is his capital ? 

57 . From a certain number I take 320 ; to the remainder I 
add 24 ; I multiply the sum by S, and find that t'.ie product is 
equal to the sum of 304 and 760 : what is the number r 

^ 58 . What decimal of 2*25 units is '05 of a unit ? 

59 . Ajar can be exactly filled by glasses holding 3 pints each ; 
it can be exactly emptied again by glasses holding 5 pints each ; 
given that the capacity of the vessel is between ii and 12 gallons, 
find the exact qapacity. 

60 . Two clocks are set right at noon on Monday. One loses 
and the other gains i min. a d.ay. What time will be indicated 
by the latter, when the former points 10 h. 49i’i' m. r. M. on the 
■following Saturday ? 

61 . Three gardeners working all day can plant a field in 
10 days, but one of them having other employment can work only 
half time. How long will it take them to complete the work ? 

62 . One vessel contains 20 gallons of wine ; another contains 
20 gallons of water._ One gallon is taken from each, and poured 
into the other- "^his is done 3 times. Find the strength of the 
two mixtures. 


63 . A gentleman bequeaths his property to his children to be 
so divided that their shares shall be equal on their coming to age 
at 21, counting interest and discount at 5 per cent. He dies worth 
.,£13240, lp\dng three children aged 23, 2i and 19 respectively 
'How much, aliuiuld each receive ? 
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64 . To a certain number I add 7, I multiply the sum by 5, 
I divide the product by 9 > take 3 from the quotient ; the 
•remainder is 12 : what is the number ? 

65 . Simplify (•5 + 75 )( 2 'S-‘ 4 )-J-^-i 25 +^). 

66. Find the weight m tons per sq. mile of a rain-fall of 
7 inches, having given that a cu. ft. of water weighs 1000 oz. 

67 . A, B and C are employed on a piece of work. After 
i S days .<4 is discharged, ^ of the work being done. B and C 
continue at the work, and after 20 days more B is discharged, ^ 
more of the work being done. C finishes the work in 30 days. 
In what time would the work have been done, if A and B had con- 
tinued to work ? 

'^68. If one man walks 165 miles in 6 days, how far will another 
man walk in 1 5 days, if the first man walks 3|- miles in the same 
time that the other man takes to walk 4 miles ? 

69 . If 3 cubic inches of iron and 2 cubic inches of water 
weigh as much as 2 cubic inches of iron and 9 cubic inches of 
water ; find the ratio of the weight of a cubic inch of iron to that 
of a cubic inch of water. 

'^70. I buy goods for E600, and sell them directly for S680, 
giving three months’ credit ; what is gained per cent, per annum ? 

71 . From the tenth part of a certain number I subtract 10, 
and find that the remainder is 10 ; what is the number ? 

72. -f- of a number exceed the sum of its third and fourth parts 
by 26 ; what is the number ? 

73 . Two cog-wheels, having 75 and 130 teeth respectively, 
are working together ; after how many revolutions of the smaller 
wheel will the teeth which once touch, touch again ? 

^ 74 . A train leaves P for Q, at the same time that a train leaves 
Q for P the trains meet at the end of 6 hours, the train from 
P to Q having travelled 8 miles an hour more than the other. Find 
the rates of the trains, the distance from P to Q being 162 miles. 

75. If 1000 rupees a month be equivalent to ;^III2. 10s. a 
year, what is the value of a rupee in English money ? 

vT 76 . Divide £20 among 2 men, 3 women and 4 children, so 
’that each woman gets twice as much as a child, and each man as 
much as a woman and a child together. 

J 77. If the interest of £2^^. 2s, Sd. at 5 p. c. be equal to the 
discount on ^^257. 6s. lohd. for the same time and at the same rate, 
■when is the latter sum due ? 
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J 78 . Find a number such that if it be subtracted 2$ times from 
7201 the remainder will be 95^^* 

., / 79 . How many parcels of gold dust, each weighing I 7 ' 3 ^ 
grains, can be made up out of l lb. 2 oz. I dwL 3 g^* » and how 
much will remain over ? 

80 . A room is 20 ft. long, 15 ft. v/ide and 10 ft. high. There 
are in it 4 doors, each 7 ft. by 4 ft. ; the fireplace is 6 ft. wide 
and 4 ft. high ; a skirting 2 ft. deep runs round the walls. Find 
the expense of papering the room at 6 annas a sq. yd. 

81 . If the hands of a clock coincide every 6$h inin. (true time), 
how much does the clock gain or lose in a day ." 

82 . A can copy a certain manuscriiil in 17 hours by writing at 
the rate of 3 lines per minute ; A’ can copy the same in C-t r.our ;. 
After 476 lines have been copied by .- 1 , in v.duu time can H 
finish it ? 


83 . A town contains 12 Hindus to every 3 Idah.omedan •. and 
to every 3 Christians ; if there are 4800 Hindus, find the n'umber 
of Christians. 

84 . Two sums, each of ;i^^i3S. 2r. 61/., being due, one at the 

present time and the other 12 months hence, how mv.ch ought to 
be paid 6 months hence to clear off both debts, intcrc.n being p. c. 
per annum. 

85 . The difference between two numbers is 375, and one of 
them is 7809 ; what is the other ? 


86. Simplify 

tJU of {yh of ;f3T\+65 of il- OS. of A3. 2J.}. 


87. A fruit-seller has 1134 mangoes and 630 orange ;. He 
forms them into heaps keeping the mangoes and orange; se[Kirrit';, 
and having the same number of fruits in each heap. If th.-,: 
heaps are as large as possible, how many fruits are there in each ? 

88. A cistern, the cubic content of which is 3G0 cu. ft., b..a; 
tw'o pipes w’hich can empty it in 3 and 4 liours respect! velv. It 
has also a third pipe with an orifice of i sq. ft., through wliich 
water flows into the cistern at the rate of l yd. per minute. If a!! 
the three pipes be opened together when the cistern is full, in what 
time will it be emptied ? 

89 . If 4 men or 6 women can do a piece of work in 20 d.ays, 
in what time wall 3 men and 2 women do it ? On what supposition 
will the numerator of the fraction in your answer represent the 
number of /lours they worked on the day to which the fraction 
refers ? 


90 . Divide ^1140 among A, B, C, in such a way that A may 
get half as much again as A, and B half as much again as C. 
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81 . A dealer buys lo horses at E400 each, 8 horses at ^500 
each and 4 horses at E600 each. He keeps the horses for 6 months, 
during which time each costs E.i 5 a month, and sells them clearing 
p. c. on his original outlay after paying all his expenses. Find 
the average selling price of each horse. 


92 . A carriage and a horse are together worth E1200 ; if the 
carriage is worth E;2oo more than the horse, how much is the 
horse worth ? 

93 . The population of a town is 60,000 ; if the births are i in 
20, and the deaths 1 in 30 anhually, what will the population 
become in one year ? 

94 . A cistern, 9 ft. by 6 ft. by 5 ft, is emptied in 15 minutes 
by a pipe whose cross section is 36 sq. in. ; how fast does the water 
flow in the pipe ? 

95 . A race-course is 2J miles round. Four men start to walk 
round it. They walk at the rates of 3 J, 3f , 4^ and 5 miles per hour. 
How long will it be before they all meet again at the starting 
point ? 

96 . 40 lb. troy of standard gold containing ii parts in 12 of 
pure gold, is coined into 1869 sovereigns ; calculate in grains the 
weight of pure gold in a sovereign. 

97. Divide B7. 5<2. into two parts, one of which is | ot the otiier. 

98 . If mangoes be bought at the rate of 13 for a rupee, how 
must they be sold to gain 30 per cent. ? 

99 . A has ;£324 ; B has £2^ less than A ; and C, if he had 
£205 more than what he has, would have as much as the double 
of A and B together : how much has C ? 

100 . In how many years will the error amount to a day in 
considering the year to consist of 365^ days instead of 365’2422i8? 

101 . The circumferences of two wheels measure 168 and 401 
inches respectively ; find the largest cogs which can be cut in each 
that they may work together. 

102 . The hands of a clock which gains uniformly at the rate 
of is" a day were set at sunset on the evening of the first of the 
month at 6 o’clock. The true time of sunrise on the 3rd was 
known to be a quarter to six, but the clock indicated a quarter past 
six. Find the error made in setting the clock on the isl. 

103 . A train travels 30 miles an hour when it Idoes not stop, 
and 25 miles an hour including stoppages ; in what distance will 
the train lose one hour by stoppages ? 

104 . Divide S123 among A, B, C, so that as often as A gets. 
g,3 B shall get S2J, and as often as B gets S4 C shall get Rsk 

c. A. 20 
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105 . A merchant buys 4000 maunds'of rice, -J- of which he sells 
at a gain of 5 p. c., i at a gain of 10 p. c., i at a g.ain of 12 p. c., 
and the remainder at a gain of 16 p. c. If he liad sold the whole 
at a gain of lip. c., he would have made WjzZ more. What Vv’as 
the cost of the rice per maund ? 


106 . A man sold 16 oranges to to B 4 more than to A, toC 
5 less than to B ; had he sold 3 less to each he would h.avc left 
only one-third of what he had ; find how many he had at first. 


107 . 


\.Is~to Ic“^'>cJ Vll" 


1 

u 

V.S 




108 . A room is 18 ft. long ; and the cost of car:)";-::.: it ir. 
S72. If the breadth of the room were 4 ft. less, tia; Ci.pt would 
be S54 ; find the breadth of the room. 

109. A can mow 2^ acres of grass in 6'4 i-.u’u,-., //z} acres 

in Sa hours ; in what time will they loycthcr inov.- a n-ld of 10 
acres, and how many acres will each mow ? 

110 . The cost of 12 md. of wheat and 10 iv.d. of gram is U50 
when gram is at lia per md. W’’hat is the price jiar md. of gram 
when 8 md. of rice and 6 md. of gram cost the price oi rice 
being ^ higher than that of wheat ? 

111 . Divide S20. 4<z. among 5 persons so that the sh.arc of each 
(except the first) may be double of the shares of all w)io come before. 

112 . A merchant bought a 50-gallon cask of wine for U/-*,!. 
Supposing it to have lost 4 gallons, at what price per dozen bottles 
(nine bottles holding a gallon) should he sell it in order to gain 
15 p. c. upon the whole original cost ? 


113 . A man lost as much by selling 20 chests of tea at V. 6 zo 
per chest as he gained by selling 25 chests at 11692 per chest ; 
what did each chest cost him ? 

114 . A man left his property to two sons and a daugliter ; to 
the elder son he left J of liis property, to the younger f, and 
to the daughter the rest, which was 1^4000 less than what the two 
sons together received ; what was the entire property ? 

115 . Three lines of paling run side by side for a distance of 
864 yards. The rails arc respectively 4, 6’ and 9 feet apart. Hov.- 
often will a person walking outside the palings, on looking across 
them, see three rails in a line ? 

116 . Three persons, A, B, and C, who can walk respectively 
2, 3, and 4 miles per hour, start from the same place P at intervafs 
uf an hour. A starts first, and as soon as B has caia^ht him up B 
returns to the station P ; find where he will meet C. ' 
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117 . A fraudulent tradesman uses a yard measure one inch 
^too short ; what does he gain by his dishonesty in selling 20 yd. 
of cloth at Si. 2a. per yard ? 

118 . A, B, C had each a cup of tea, containing 4 oz., 5 oz. and 
-6 oz. respectively. They blended their teas and then refilled their 
cups from the mixture j how much of the teas of A and B are 
•contained in C’s cup ? 

119 . If by selling wine at E6 per gallon I lose 25 per cent., 
-at what price must I sell it to gain 25 p. c. ? 


120 . A man, having lived at the rate of ;^3oo a year for 6 
•years, finds_ himself in debt, and reduces his expenditure to 
a year ; he is out of debt in 4 years ; what is his income ? 


12 L Express the sum of '571428 of a viss, |of-^of^— of 

o 3^ 3^4 

-a maund and ^ ^wt. as a decimal of one ton. [One viss 

=3 lb. 2 oz. ; one maund =822 lb.] 


122 . A rectangular cistern, 12 ft. long, 10 fit. wide and 4 ft. 
,3 in. deep, is filled with liquid which weighs 2040 lb. How much 
'deep must another cistern be, which will hold 1-96 lb. of the same 
liquid, its length being 7 ft. and width 3 ft. 6 in. ? 


123 . A can run 100 yd. in 12 sec., and >9 in 13 sec. How 
much start in distance must A give B in order that they may run 
a dead heat ? 


124 . The Fort-Barracks are lighted with gas from 100 burners. 
Find the cost of lighting them per night of 10 hours, at the rate 
of S;5^ for 1000 cu. ft. of gas, assuming that for the first 3 hours 
•each burner consumes i cu. in. per second, and during the remain- 
der of the night the light is so reduced that the consumption of gas 
by each burner is only f of that quantity per second. 

125 . 120 coins consist of crowns, half-crowns and florins : the 
values of the crowns, half-crowns and florins are as 25 i 10 I 6 • 
how many half-crowns are there ? 

126 . A merchant sells 60 md. of rice at a profit of 8 p. c. and 
■94 md. at a profit of 10 p. c. ; if he had sold the whole at a profit 
of 9 p..c. he would have received 17 annas less than he actually 
•did : how much per md. did he pay for the rice ? 


127 . A man, having a certain number of mangoes to dispose 
of, sells half of what he has and one more to A, half of the remain- 
der and one more to B, half of the remainder and one more to C, 
half of the remainder and one more to Z> ; by which time he has 
•only one left ; find how many he had at first. 
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128 . Simplify f + f - ? of + *06474358^ 

129 . A dollar being worth 4^. 2rf. and a rouble ^s, t\d.; 
find the sum of money which can be paid by an exact number of 
either dollars or roubles, the number of roubles exceeding the 
number of dollars by 20. 

130 . A can do a piece of work in 15 days, B in 12 days and C 
in 10 days. All begin together ; A leaves after 3 days, and B 
leaves 2 days before the work is done. How long did the work last ? 

131 . A tank is 300 yd. long and^ 150 yd. broad; with what 
velocity per second must water flow into it through _ an aperture 
2 ft. broad and ih ft. deep, tliat the level may be raised i ft. in 
9 hours ? 

132 . The height of the top of a flag-staff standing on a tmver 
is no ft., and the height of the tower is 6 ft. more than 12 times 
the length of the flag-staff, what is the length of the flag-staiT? 

133 . A merchant buys some cloth at such a price that by 
selling it at R4. 6a. per yd. he will gain 5 p. c. on his outlay. 
What percentage will he gain or lose if the cloth be sold at lij. t4'f 
per yd.? 

134 . 1 wish to buy an equal number of 3 kinds of toys, worth 
respectively is., is. 6d. and 25. 6d. each ; how many can I get for 
lio^. 

135 . In a book on Arithmetic an example was printed thus ; 

“Add togelhor i i-, i,” 

the denominator of one fraction being accidentally omitted. The 
answer given at the end of the book was ; required the miss- 
ing denominator. 

ISO. Find the side of a square courtyard, the expense of pav- 
ing which at 3 j. <^d. per sq. yd. was 3r. f)d. 

107 . A and B start at the same time from Calcutta to Ilugli 
and from Hugh to Calcutta respectively, each walking at the rate 
of 4 miles an hour. After meeting B, A increases his rate to 41- 
miles an hour, and arrives at Hugh in hours from that time. 
After meeting reduces his rate to"^3^ miles an hour. In 
what time will he reach Calcutta ? 

138 . If the rent of a farm of 24 acres be what will be 

the rent of another farm of 36 acres, 5 acres of the former being 
worth 6 acres of the latter ? 

139 . A purse contains . 7 . ii, made up of pennies, shillings, 
half-crowns and crowns, the numbers of which are proportional 
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rto 2, 3, 2 and 5 respectively ; how many of each coin are there in - 
’the purse ? 

140 . Calculate the profit per cent, made by a book-seller, 

• assuming that he pays lij. 4^ for a ifi-shilling book and receives ^ 
.:25 copies for 24. 


141 . A person mixes together 10 lb. of tea at Ri. 4a. a lb., 
12 lb. at Si. 6«., and 14 Ib. at Si. Sa. He reserves 6 lb. of the 
mixture for himself and sells the remainder at Si. i^a. 4p. a lb. 
How much does he gain in money ? 

142 . Multiply •047321 by 12172-8144, using only 3 lines of 
-multiplication. 

143 . Three men, the length of whose strides are 2 ft. 6 in., 3 ft. ' 
.and 3 ft. 6 in., walk a mile- How often do they step together ? 

144 . A and B start on a bicycle race. A has lo minutes’ - 

■start, during which _ he goes_ 2^ miles ; B rides at the rate of 16 
'miles an hour. Which will win in a race of 40 miles ? ^ 

145 . If 3 soldiers or 10, coolies can dig 150 cu. ft. of earth in ' 
^ days, how many coolies must be employed to assist 7 soldiers ' 
-■m removing 580 cu. ft. of earth so as to get it done in 4 days ? 

146 . 12s. is divided among men, women and children, 
•whose numbers are proportional to 3, 5 and 7 respectively ; if a 
man receives a woman 3!^/. and a child find the number ' 
of men. 

147 . An article was sold so as to gain 5 p. c. on its cost price. 
If it had been bought at 5 p. c. less, and sold for u. less, 10 p. c. 
-would have been gained. Find the cost price. 


148 . A wine merchant bought 7 gallons of wine at 17J. a 
-gallon and 5 gallons at I5i-. a gallon ; he mi.xed the whole and 
added some water. The whole mixture he put into quart bottles 
which cost him 8r. 6A and sold each bottle at 4r. and gained 
lys. 6d. on the whole. How much water did he mix ? 


1 35- 

149 . Find the value of -~of^i +-| of ;i^i4o. loj. 6i/.-h| of 21J. 


150 . The weight of water contained in a rectangular cistern, 
•8 ft. long, 7 ft. wide, is 93 cwt Find the depth of water in the 
•cistern, supposing a cu. ft. of water to weigh 1000 oz. 

151 . 25 men are employed to do a piece of work, who could 
•finish it in 20 days ; but the men drop off by 5 at the end of every 
10 days : in what time \vill the work be finished ? 

152 . If 48 men, working 8 hours a day for one week, can dig 
trench 235 ft. long, 40 wide and 28 deep ; in what time can ' 
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12 men, working lo hours a day, form a railv;ay cutting of 151,600 
cu. yards ? [A week =6 working days.] 

153 . The sum of areas of two circles, of v/hich the diameters 
are as 3 is to -t, is' equal to the area of another circle 10 ft. in 
diameter ; find the diameters of the two circles, having given that 
areas of circles are to one another as the squares of their diameters. 

154 . A merchant sells sugar to a tr.adesman at a profit of 
Soper cent.; but the tradesman becoming bankrupt pays only 
5 annas in the rupee. How much per cent, docs the merchant 
gain or lose by the sale ? 


155 . How many parcels of 6 lb. and 8 lb. each can a grocer 
make out of a hogshead of sugar, weighing 4 cwt. 3 qr* t4 lb., so 
as to have the same number of parcels of each sort ? 

158 . A had loj. in his purse, and B having paid A -J. of 

I f' 

£1. lis. 6 i/. finds that he has remaining x’s of the sum wliicii H 
now has ; what had B at first ? 

167 . A number is exactly divisible by ii ; but when tlividcfi 
by 5, 6 or 8 leaves always the remainder i : find the least numbev 
which satisfies these conditions. 

158 . A boat’s crew row* over a course of 2^ miles against 
stream, which flows at the rate of 3 miles an hour, in 30 nunute.c 
The usual rate of the stream is one mile an hour. Find the time 
which the boat would take in the usual state of the river. 

168 . If the cost of ll miles of iron rails be R55000 when iror: 
is selling at R95 a ton, what will be the cost of 19 miles of the same 
rails w'hen iron is selling at II 105 a ton ? 

160 . A circular plate of gold, 10 in. in diameter and 2 in- 
thick, is melted and formed into two other circular plates, each 
I in. thick, whose diameters are as 3 to 4 ; find the diameters. 

161 . A man buys goods for R750, and sells 1 of them at a loss 
of 4 p. c. ; by what increase per cent, must he raise that selling 
price in order that by selling the rest at the increased rate he may 
gain 4 p. c. on the w’hole transaction ? 


162 . A person gives 53 guineas for 184 gallons of wine ; how 
much water must he add to it, if he wishes to sell it at 5^, 3^. a 
gallon and make a profit of 7 half-guineas ? 

163 . A vessel containing 21*84375 gallons of water is emptied 
. by a pitcher which contains when full *078125 gallon. How many 
I times can the pitcher be filled entirely, and what fraction of a pint 
’ will it contain when the last quantity of water is poured into it f 
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164 . A room is 8 yd. long ; the cost of carpeting it is S94. 8s,, 
and that of papering is S86. los. If the breadth of the room were 
I yd. more and its height l ft. less, the cost of carpeting would be 
Si 10. 4s. while the cost of papering would remain the same. Find 
the breadth and height of the room. 

165 . A and B run a race ; A has a start of 40 yd., and sets off 
5 min. before jff, at the rate of lo miles an hour. How soon will 
B overtake him if his rate of running is 12 miles per hour ? 

168 . If the gas for 5 burners, lighted 5 hours every evening 
for 10 days, cost S3. 12s., what will be the cost of 75 burners 
which are lighted 4 hours every evening for 15 daj's ? 

167 . Find the three highest integral numbers Avhose sum is 
under a thousand, so that the first may be § of the second and 
second ^ of the third. 

168 . A tradesman sells one kind of sugar at 3^. per seer and 
loses 20 p. c., and another kind at $a. per seer and gains 25 p. c. 
He mixes the two together in equal proportions and sells the 
mixture at 6a. per seer. What is now his gain per cent. ? 


169 . Two equal sums are divided, the one among 36 men, and 
the other among a certain number of women ; each man received 
Bi. 4(2. and each woman 10 annas less ; how many women were 
there ? 


170 . Simplify 


I of of -I . 61 

100(3!“ zV+Se) ' . , I 


171 . Three equal circular wheels revolve round a common 
horizontal axis ; the first makes a revolution in 5^ minutes, the 
second in 2f minutes, and the third in 37 minutes. Three marks, 
one in each wheel, are in a horizontal line at a certain moment. 
What is the shortest interval after which they will be in a hori- 
zontal line again ? 

172 . A can do a piece of work in 6 hours, ^ in 8 hours and C 
in 10 hours ; how long will it take C to complete a piece of worlc, i of 
which has been done by A working 7 hours and B working 8 hours ? 

173 . A walks 2^ miles in 40 min., taking exactly a yard each 
step ; in what time" will B walk 4f miles when his stride is 40 in. 
apd he takes 21 steps while A takes 22 ? 

174 . Three persons. A, B, C, agree to pay their hotel bills in 
the proportion 415:6. A pays the first day’s bill which amounts 
to S.?' 5^- ; ^ tke second which amounts to 16s. id. ; 
and C the third which amounts to £1. 185. 6d. ; how must they 
settle their accounts ? 

175 . A person bought a French watch bearing a duty of 
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25 per cent., and sold it at a loss of 5 per cent ; had he sold it 
for £2, more, he would have cleared I per cent, on his bargain. 
What had the French maker for the v/atch ? 

176 . An equal number of men, v/omcn and boys cam II165 in 
6 days. If a woman earns 13^. 4/^ a day, a man 8a. more, and a 
boy Sa. less, how many are there of each ? 

177 . What sum increased by 5 of § of j'g of itself, amounts to 
;£ 2463 ? 

178 . The length, width and depth of a cirtem are 8 ft., 5 ft. 
4 in. and 4 ft. 6 in. respectively. How many gallons docs it contain, 
having given that a cu. ft. of water v/eighs 1000 or. .and that a 
pint of water weighs a pound and a qu.arlcr ? 

179 . A and B are termini of a railway 1.44 miles long. A 
fast train starts from B at 9 A. M. ; another fast train, travelling at 
the same rate, starts from A at 10 a. m. A slow tr.ain starts from 
B at 10-20 A. M. ; the fast train from A meets the other fast train 
at 11-30 A. M., and the slow train at 12-32 p. M. Find the rates at 
which the trains travelled. 

180. If = lo.^r/., ;{,i= 4"84 dollars, and l dollar r-;-2 

francs, find the value in francs of 10 lacs of rupees. 

181 . Three merchants, A, B, C, trading with a capital of ^^3850, 
find after a certain time that their respective shares are increased 
by £66 .7.6, £^g .8.7 and £66 . 13 . 11 ; how much did A sub- 
scribe to the original capital ? 

182 . A grocer buys 200 lb. of tea, .and sells 180 lb. for the same 
amount that he gave for the whole. The rest he soils at a jirofit of 
20 per cent. What is his gain per cent, on the whole outlay ? 


183 . The large wheel of an en.ginc is 20 ft., and the sm.-.'l 
wheel 12 ft., in circumference. If the large wheel slip-. (vi .;ri 
average 2 inches in ever}’’ revolution, how many rcvoluticn-. 

the small wheel make more than the large one in going a ci t,i>;' - 
of 12 mi. 172S yd. ? 

184 . Calculate correctly to 7 places of decimals the vah:e of 


iq — — q- _i_q._i p 

9 3 - 9 ^ 5 - 9 '^ 7 - 9 ' 


185 . The circumferences of the wheels of a carriage are ft. 
and ft- 1 what is the least distance in which both the v. heels 
will simultaneously complete an integr.al number of revolutions ? 
How often will the lowest points of the two wheels at starting 
touch the ground together in 10 miles ? 


188 . In a 200-yd. race A beats B by 20 vd., and C by 40 yd. 
By how many yards can B heat C in a 100yd. race ? 
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187 . On a piece of work 2 men and 5 boys are employed, who 
• do ^ of it in 6 days ; after this i man and i boy more are put on, 

and i more is done in 3 days : how many more men must now be 
put on if the work is to be completed in i day more ? 

188 . A, B, C invest capital to the amount of ;^8oo, £6co and 
.^500 ; A was to have f of the profits which amount to ^330 ; find 
'C’s share of the profits. 

189 . A tradesman defrauds his customers (i) by an adulteration 
of the article to the extent of 7 per cent., (ii) by using a balance 
which indicates i lb. when the amount in the other scale is really 
1 5 oz. Which of the two practices is the more fraudulent, and 

' to what extent is the customer cheated when he orders i lb. of the 
commodity ? 


190 . Find the distance between two towns when R309. 50, 4p, 
is paid for the fare of 17 first class passengers at la. a mile, 
of 26 second class at la. -zp. a mile, and of 40 third class at 
a mile. 


191 . Find the value of (| | - t 

U&ofsi' 3^of7f / 

^ 3 Qf 24 weeks 4 days 19 hours. 

5 ft. 5 in. ^ j V 


of 


— of 

4y. "j(U 


192 . How many poles of fencing are required to enclose a 
•square park containing Tj islC. 12 po. i yd. ? 

193 . A^ C can^ do a piece of work in 6, 8, 10 days 
espectively. They begin to work together ; A continues to work 
all it is finished, B leaving off 2 days, and C i day before the work 
is completed. In what time is the work finished ? 

194 . If the supply of a number of persons with bread at 7|^. 
the loaf for 31 days cost ^27. iSj'. ; Avhat wiU it cost to supply | of 
that number for 20 days at 6^d the loaf ? 


195 . A, B, C purchase a farm for Sioooo, of which A pays 
B:4 ooo ; they sell it so as to gain a certain sum, of which B takes 

-.S275 and CSiyS ; find A^s share of the profit. 

196 . One company guarantees to pay 5 pei- cent on shares of 
1000 rupees each ; another guarantees to pay 4| per cent, on shares 

• of 75 rupees each ; the price of the former is 1245 rupees and of the 
latter 85 rupees. Compare the rates of interest which the shares 
return to the purchasers. 


197 . If 5000 people took in hand to count a billion o! 
•sovereigns, and beginning their work at the commencement of the 
year 1852, could each count on the average 100 sovereigns in a 
'.-minute (without intermission), when would they finish their task ? 
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408 The votal area of three estates is 1768 acres. If the, 
aieks of the two fimaller estates be respectively three-fifths and 
two-thirds of that of the largest, find the acreage of each. 

19 ?. There are 3 pendulums, the first mahes 35 beats in 36 
seconds, the second 36 beats in 37 seconds, and the third 37 beats 
in 38 seconds. Supposing they commence together, find how many 
times they will again beat coincidently in 24 hours. 

200 . Sound travels at the rate of 1142 ft. per second; what 
is the distance of the thunder cloud, when the thunder succeeds 
the lightning at an interval of 9 seconds ? 

201 . If 4 men and 6 women can do^ a piece of work in 5 days, 
which : men and 10 children can do in 4 days, or 3 women and 
4 children can do in lo days; find (i) how many men, (ii) how 
many women, (iii) how many children, could do the work in one 
day. 

202 . A and B enter into partnership ; A puts into the business 
R5000 more than B, who, as acting partner, is to have a salary of 
R125 a month ; at the end of 2 years the gross profits computed at 
\ of the capital per annum, are found to be R7000, from which B's 
salary is to be paid : find each one’s share of the net profit. 

203. The 3 per cents, are at 85^ ; what price should the 3^ 
per cents, bear, that an investment may be made with equal 
advantage in either stock ? And what interest would be derived 
by 80 investing 5000/. 


204 . Find the least sum of money that must be subtracted 
from ;£ 66 o. js. i,d. to make the remainder exactly divisible by 39. 

205 , What decimal must be added to 


-i('3-'2)-hK'3 + ’2) 


to produce unity f 


206 . If gold can be beaten out so thin that one tola will form 
a leaf of 20 sq. yards, how many of these leaves will make up the 
thickness of a sheet of paper, the weight of a cu. inch of gold being 
52^^ tolas and 432 sheets of the paper in thickness going to an 
mch ? 


207 . A race-course is i a mile long : A and B run a race and 
wins by 10 yards ; C and D run over the same course and C 
^ns by 30 yards ; B and D run over it and B wins by 20 yards ; 
if A and C ran over it, which would win, and by how much ? 

^ 208 . Four men are employed to reap a field and after work- 

ing 5 days they have cut 10 acres ; 2 more men are then put on, 
and the whole is finished in 3 more days. How many acres are 
there in the field ? 

209 . A, B and C are employed to do a piece of work for Rsag ; 
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A and B together are supposed to do ^ of the work, and B and C 
together of the work : what should A be paid ? 

210 . If 8:16430 be invested in the Govt. 4^ per cent, loan at 
106, what is the monthly income derived ? Supposing that the 
loan is paid off at par in 10 years, what would be the rate of simple 
interest on the sum invested ? 


211. 120 tons of coal are purchased for ;^87 . 16 . 9 ; find, to the 
nearest farthing, the price at which they, must be retailed per ton 
so that no loss may be incurred ; and at that price what profit will 
accrue ? 

212. Reduce to a decimal correct to 6 places : 


1 i_ I I 

1 - 3 ’^ 3 - 3 ’'’^ 5 - 3 ® ’^ 7 - 3 ^ 


213 . Find the greatest unit of time by means of which ii hr 
31 min. 18 sec. and 23 hr. 4 min. 27^ sec. can both be expressed 
as integers. 

214 . A man does f of a piece of work in 18 days, and then 
gets a boy to help him. They work together for 3 days, when the 
boy leaves, and the man finishes the work in 7^ days more. How 
long would it take the boy to do the whole ? 

215 . If 10 horses and 98 sheep can be kept 9 days for 
£37 • 17 • 6 i what sum will keep 45 horses and 216 sheep for 40 
days, supposing 5 horses to eat as much as 76 sheep ? 

216 . A starts business with 81200, and subsequently admits B 
who brings 81600. At the end of the year A receives f of the 
profits ; when was B admitted ? 

217 . A man who has a certain capital calculates that if he in- 
vest it in si per cent, stock at 91, his income will be more 
than if he invest it in 3 per cent, stock at 88. What is his capital ? 


218 . A tradesman buys 200 lb. of tea for £16, intending to- 
gain one-fourth of his outlay by sale ; but two pounds’ worth at 
this calculation being damaged, at what price shall he sell the 
remainder per lb. to gain as much upon the whole outlay as he: 
intended ? 

219 . Express (i®,y-i-2^)-(2f-'i|)x {(sJx7f)-ri6^} in its 
simplest form. 

220 . The diagonal of a square court-yard is 100 ft. : find the 
area. 

221 . Sound travels at the rate of 1 140 feet a second. If a. 
shot be fired from a ship moving at the rate of 10 miles an hour,, 
how far will the ship have moved before the report is heard 
14i miles off ? 
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222 . The length of the minute-htnd of a church clock is 

feet ; what distance will the end of it travel tl rorgh ;n 35 d; ys, 

if 7 times the circumference of a circle be 22 times its diameter r 

223 . Three men A, C, undeitake to complete in 20 d.':yi a 
piece of work for R247. 8a. ^4 furnishes 10 men for 8 days and 
6 men for the remaining days ; B furnishes 7 men for 7 days and 
12 men for 12 days; C furnishes 15 men who work c,n alternate 

• days only until the work is completed. Find A’s share of the sum. 

224 . A person having £8,500 in 4 per cent. Govt, bonds sells 
out when they are at 8^ per cent, disco’ nt, and with the amount 
thus realised purchases 5 per cent, bonds which are at 6§ per 
cent, premium : what does he gain or lose in annual income by 
the change ? 

225 . A contractor employs ico men, 40 of whom work lo 
rours on week days and only 5 hours on Si nday ; the rest work 
8 hours a day. If the wages of the former be 5/^. per 1 our and of ti e 
latter per hour, what is the amount of wages paid in 4 weeks r 

226 . Two chests of tea of the same size and quality are 
consigned to A, B, C. A at first was to have i of a chest, B 
and C the rest. But A, B purchase I'r of Cs share rcspecliveU'. 
How much will each have ? 

227. Find the side of the largest square tile, with whicit .a 
- court, 33 yd. i ft. 7 in. long and 20 yd. ii in. broad, c.an be paved. 

228 . In a bicycle race of 2 miles over a ciicular course of 

I furlong, the winner in his last round overtook the second at a 
point in his 15th round. Their paces were as 15910149. .^t 

wvhat distance whs this point from the winning post ? 

229 . If 3 men can do as much as 7 boys In a day, how many 
days w’ill it take 25 boys to finish a piece of work of which 12 men 
have done a quarter in 13 days ? 

230 . A, B, C hold a pasture in common for which they pay 
&16 per month ; they put on it 70, 50 and 40 sheep respectively. 

-A sells f cf his flock to B after 4 months, and after 3 months 
' more C sells I of his to .< 4 . How much of the rent should each 
’ pay at the end of the year ? 

231 . A person bought 10 Bank of Madras shares at R 1540 
each and for 5 years got interest on his investment at the rale of 
5^ per cent. He then sold his shares at a loss of 22i per cent 
Hew much did he make by the transaction, and w’hat rate per 
cent, per annum had he for his money ? 

232 . A certain number of cows and twice as many sheep 
-were bought for £94. 6a. ; the cows cost £10. 3a. 6p. each and the 
tsheep S4. 3a. 3p. each : how many sheep were bought ? 
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233 . The master of a ship, worth £5161.3^.9//,, is himself 
owner of f of | of | of her. He sells her for | of her value ; what 
is his own share ? 

234 . The height of a square room is one-half of its breadth, . 
and the cubic content of the room is 108 cu. yd. ; find its dimensions 

235 . Two {)ipes, A and B, would fill a cistern in 37I min. and 
45 min. respectively. Both pipes being opened, find when the 
second pipe must be turned off, that the cistern may be just filled ; 
in half an hour. 

236 . If 13 locomotive engines, each of 290 horse power, work- 
ing II hours a day for 7 days a week, can convey 7315 tons of goods - 
to a distance of 221 miles in a given period, how many hours’ 
work a day for 6 days a week must be done by 7 locomotives of: 
319 horse-power each, in order to convey 4845 tons of similar goods 
to a distance of 154 miles in an equal period ? 

237 . How must teas at is. a lb. and is. gd a lb, be mixed 
so that by selling the mixture at is. id. a lb, there may be a gain 
of id. per lb. ? 

238 . If I sell 40 shares of £250 each in the Oriental Bank . 
at 121 per cent, premium, how many shares of Riooo each in tiie 
Madras Bank at 72 per cent, premium can I buy, and how much • 
will be left ? 


239 . Equal quantities of sugar, flour ^ and rice were bought 
for E720. ga. ; the price of a md. of sugar is twice as much as that 
of a md. of flour, and the price of a md. of flour is twice as much • 
as that of a md. of rice : find the cost of the sugar. 

240 . Find the value of —^ 7 . x of iis. gid. 

241 . A tea-merchant has a rectangular space for storing tea. . 
It is 15I ft. long, io| ft. broad and 95- ft. high. He wishes to fill 
this space with packets of a cubical shape, all of the same size. 
What IS the largest size of such cubical packets that can be made 
to fill it exactly, and what would be the number of such packets ? 

242 . A hare starts 40 yards before a greyhound and is not 
seen by him till she has been up 30 seconds. She runs at the rate 
of 12 and the hound at the rate of 15 miles an hour ; how long will 
the chase last, and what distance will the hound have run ? 

243 . If 3 men and 5 boys can reap 20 acres in 10 days, and if ' 
5 men and 3 boys can reap 34 acres in 15 days, how many boys 
must assist 9 men, in order that they may reap 45 acres in 9 days ? 

244 . A grocer bought 60 lb-, of sugar of two different sorts- 
for E16. 4a. The better sort cost 5«. per lb., and the worse 4a. per 
lb. Find how many pounds there were of each sort. 
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245 . How much stock in the 3 per cents, must I sell to pay off 
a debt of ;^470, the price of the stock being 94J, and the _ commis- 
sion of I on ^100 of stock being al so taken into consi deration ? 

246 . How many four-anna pieces can be coined from 9 lb. of 
standard silver ? 

247 . Find, by Practice, the dividend on a debt of at 

13^. 7M in the £. 

248 . The sides of a square are divided each into 8 equal parts, 
and lines are drawn through the points of division parallel to the 
sides. If the area of the square be 256 sq. ft.,_ find the length of 
the side of each of the smaller squares, into which it is divided. 

249 . A and B run a mile race : at first A runs 5 yards to B's 
4, but after A has run half a mile he tires and runs 3 yards in 
the time in which he at first ran 5, B running at his original rate. 
Which wins, and by how much ? 

250 . If the carriage of 1 50 ft. of wood, that weighs 3 stones 
per ft. cost S30 for 40 miles, how much will the carriage of 54 ft. 
of wood, that weighs 8 stones per ft., cost for 25 miles ? 

251 . A greengrocer sells potatoes at 2j., 2j. 6d. and ^s. bd. a 
bushel, selling equal quantities of the first two kinds ; what quan- 
tities of each kind does he sell, if the total quantity sold is 60 
bushels, and if the average price obtained is 3^. a bushel ? 

252 . A person invests 1250 gold mohurs in the Govt, five per 
cent, rupee stock at 105. The stock is converted subsequently to 
4| per cents, at 95. Find the difference in his income, each gold 
mohur being considered equivalent to feiy. 

253 . If a person whose income is £1825 a year spend B44. la. 
a week for the first 20 weeks, to what must he limit his daily e.^ 
penditure for the rest of the year so as not to be in debt at the 
end of it ? 

254 . What number multiplied by itself will give ic92g£ ? 

255 . A cubical block of marble whose edge is 2 ft. is placed 
within a rectangular cistern 4 ft. long, 3 ft. wide and 2 ft. deep, 
which is then filled with water ; how many pounds of water must 
be taken out to reduce the surface 6 in. ? [A cu. ft. of water weighs 
62J lb.] 

256 . A and B can do a piece of work in 2| days, but when 
5 works half time the work is done in 4 days." Show that B is 
twice as good a v/orkman as A. 

257 . If 2 men and 5 women can do a piece of work in 8 days 
of 9 hours each ; how long will it take 3 men and 6 women to do 
a piece of work twice as great, working 8 hours a day, the work 
of a man being double that of a woman ? 
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258 . Gold is 19 times as heavy as water, and copper 9 times. 
In what ratio should these metals be mixed that the mixture may 
he 1 5 times as heavy as water ? 

269 . When the 3 per cents, were at 90 I found that by selling 
out and investing in the 4 per cents, at 95 I could improve my in- 
come by R243. What was the amount of my stock in the 3 per 
cents. ? 


260 . A person has in his drawer 1 5 piles of rupees, each con- 
-taining 20: his servant steals them and puts in their place 1 5 
piles, each consisting of 19 double-pice with a rupee at the top. 
How much does the person lose ? 

261 . A person owes the sum of R31500, and 6,8500 ; and his 
property amounts to E14125 only. How much is he able to pay 
in the rupee ; and what is the loss upon the second debt ? 

262 . A rectangular piece of ground of 243 sq. yd. is one-third 
as broad as it is long ; what is the distance round it ? 

263 . A passenger train going 41 miles an hour, and 431 ft. 
long, overtakes a goods train on a parallel line of rails. The 
goods train is going 28 miles an hour, and is 713 ft. long. How 
long does the passenger train take in passing the other ? 

264 . The distance by rail from. Turin to Venice is 420 kilo- 
metres, and the first-class fare is 56 lire ; find at the same rate in 
Indian money, the fare from Calcutta to Benares, a distance of 480 
miles, reckoning 7 lire equal to 63 and 8 kilometres to 5 miles. 

265 . 40 lb. of coffee, at 2 s. (id. a lb., were mixed with a certain 
■ quantity of chicory at U. fjd, a lb., and the resulting mixture was 
worth 2s. a lb. How many pounds of chicory were there in the 
mixture ? 

266 . How much money must be invested in the 3 per cent 
consols when they are at 92^, to produce the same income as would 
be produced by 61520 invested in the 3^ per cents, at 95 ? 

267 . If 620 .7.6 be gained by selling an article for 
679 . 10 . 9, how much would have been gained or lost by selling 
it for 659 .7.6? 

268 . Find, by Practice, to the nearest penny, the rent of 
375-3675 acres at £2. I9.r. io\d. per acre. 

269 . Determine, by Duodecimals, the area of a rectangle 
whose adjacent sides are respectively 9 ft. 3^ in. and 6 ft. 4 j in. 

270 . A can beat Bhy S i“ ^ loo-yd. race, and B can beat 

C by 10 yd. in a 200-yd. race ; by how much can A beat C in 
•a 400-yd. race ? ' 

271. If 210 coolies, in 7 days of 10 hours each, dig a channel* 
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' I mile long, 6 feet broad and 2 feet deep ; in how many days of 7 
hours each should 35 coolies dig a channel, 660 feet long, 7 t 
broad and 2} feet deep ? And how many cubic feet does each 
cooly dig in an hour ? 

272. The average of eleven results is 30 5 , that of ^ the first fivc- 
is 25, and that of the last five is 28. Determine the sixth result. 

273 . What amount must be invested in the 4} per cent, stock 
at io 3 f, in order to obtain, after deducting an income tax of 3J poT 
cent., a clear income of E4000 a year ? 

274. 4 thalers, 6 half-crowns and 8 florins amount to £2 ; what 
is the value of a thaler ? 

276 . A reduction in the income-tax diminishes a tax, which 
is RiS when the tax is 8 pies in the rupee, by R3 . 12 . o ; what is- 
the diminished rate of the tax ? 

276 . The length of a room is twice its breadth and 4 times its- 
height, and it contains 216 cu. yards of air ; find its length, 

277 . A can reap a field in 5 days, and 5 in 6 days, each 
working ii hours a day ; in what time could they together reap h,. 
working 10 hours a day ? 

278 . If 38 men working 6 hours a day can do a piece of work, 
in 12 days, find in what time 57 men working 8 hours a day can do- 
a piece of work twice as great, supposing 2 men of the first set /to ■ 
do as much work in i hour as 3 men of the second set can do in 

hours. 

279 . _ The_ average weight of 5 men is 5 st. 7 lb: ; the average- 
weight is diminished by 7 Ib. when the weight of a boy is included : 
what is the weight of the boy ? 

280 . A share-holder in a commercial company receives one 
year a dividend of 5 per cent, on his shares. The next year he • 
receives a dividend of 7^ per cent, and finds that he is R413. ^ 
richer. Find the amount of his shares. 


281 . To march at quick step is to take 108 paces of 2 ft. 8 in., 
per minute ; what rate is this per hour ? 

282 . A society subscribed R21. 50. 4/. to a charity, each 
member paying as many pies as there were members m the- 
society j find the number of members, 

283 . Find, by Duodecimals, the volume of a block of marble, 
3 ft. 7 m, long, 2 ft, 3| in. wide and i ft. 2J in. deep. 

284 . A train, 880 feet long, overtook a man walking along the 
line at the rate of 4 miles an hour, and passed him in 30 seconds ; 
tte tram reached the next station in 15 minutes after it had passed 
the man. In what time did the man reach the station ’ 
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285 . If 40 men and 50 boys can do a piece of work in 6 days, 
working 6 hours a day, in how many days will 8 men and 20 boys 
do 3 piece of work half as large again, working 7 hours a day, 
assuming that a man does as much work in 3 hours as a boy in 
5 hours ? 

286 . The average age of 8 men is increased by 2 years, when 
one of them, whose age is 24 years, is replaced by a fresh man ; 
what is the age of the new man ? 

287 . If the price of the 4 per cents, just before the payment of 
a half-yearly dividend be 93, what ought to have been the price 3 
months previously, supposing no change in the value of money to 
have taken place during that interval ? 

288 . The weekly wages at a mill amount to ;!^i86. 4J. In 
the mill a certain number of women are employed at 2s. lod. a day, 
five times as many men at 5^. 6cl. a day, and 6 times as many boys 
at 2s. 4d. a day : how many men are employed ? 

289 . If the income-tax be jd. in the £ in the first half of the 

year, and the second, what is the net income of a gentleman 

whose gross annual receipts are ;i^i542 . 10 . 6 ? 

280 . An open cistern, made of sheet iron a quarter of an inch 
thick, is internally 62I in. long, 36 in. wide and 24 in. deep ; find 
the weight of the cistern when full of water, if iron weighs 7 times 
as much as water and a cu. ft. of water weighs 1000 oz. 

291 . In a two-mile race A wins, B being 22 yd. behind, and C 
106 yd, behind B. By how much would B beat C in a three mile 
race in which A does not run ? 

292 . If the wages of 18 coolies for a month amount to 6:85 
when rice is 24 seers per rupee, what ought the daily pay of a cooly 
be in proportion when the price of rice is S2. loa, 8/. per maund? 

293 . A and B started on a race and ran a distance exactly 
together. Then B began to fail and gave up the race when he had 
run 56 yards farther, A having gone during the same time 320 
yards. The average of the entire distances run by the two men 
was 1188 yards. What distance had they run together? 

294 . The £2"^ shares of one company pay a dividend of £\ 
per share ; the ;!^IS shares of another yield £12^ per share. The 
market value of the former is £24'^2., of the latter £xt. Compare 
the rates of interest returned to the purchasers. 

295 . A man bought 100 oranges at 2 a pice, and 100 more 
■at 3 a pice, and mixed and sold the whole at 5 for 2 pice j how 
much did he lose? 

296 . Find, by Practice, the cost of fencing 3 mi. 3 fur. 180 yd. 

I ft 6 in. of road at £ 479 - mile. 

S'- A 25 
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297. An open cistern, made of sheet iron | inch thick, is ex- 
ternally lo in. long, 8 in. broad and 5^ in. deep ; find the price of 
the cistern at S8 per cwt, if a cu. ft. of iron weighs 4'| cwt. 

298. A does half as much work again as B in the same 
time, axid B does one-third as much again as C ; working together 
they ’can do a certain work in 5 days ; but if after working 2 days 
A leaves off, how long will B and C take to finish it ? 

299. When rice is 10 seers the rupee, 7 persons can be fed for 
30 days at a certain cost. For how many days can 6 persons be 
fed at the same cost when rice is 14 seers the rupee ? 

300. If the daily wages of a labourer rise from 4a. ^p. to 60., 
what percentage of the increase ^ in the price of food and other 
commodities will cause his position to be unaltered ? 

301. A person buys 5 shares in a company, and sells three of 
them at a gain of 10 per cent, and the remaining two at a gain of 
i6f per cent. The gain on the latter sale is £2 . ig . yh more 
than on the former. How much did he pay for each share ? 


302. A man buys 25 seers of milk at ic. 6/. a seer, and sells 
U at la. zp. a seer, making a profit of 5 annas ; how many seers 
of water did he add to the nulk ? 

303. Now that the income-tax is 5 pies in the rupee, a per- 
son’s net income is 6:374 per mensem ; what will it be when the 
income-tax is raised to 7 pies ? 

304. Find, by Duodecimals, the area of a square whose side 
is 12 ft. 8 in. 4 pt. 

305. A train starts from A at 12 o’clock and runs towards C, 
which is 100 miles distant, at the rate of 30 miles an hour ; at the 
same time the mail coach starts for C, from B, which is half way 
between A and C, and runs at 10 miles an hour ; at what distance 
from C will it be overtaken by the train ? 

306. If 13 solid inches of copper balance 17 of iron, and 15 of 
iron balance i6 of tin, and 19 of tin balance 12 of zinc, how many 
solid inches of zinc balance 2470 solid inches of copper ? 

307. If the income-tax be 6 pies in the rupee for the first half 
of the year and 3 per cent, in the second, what is the gross income 
of a gentleman whose net annual receipts amount to 61454. ic. ? 

308. What sum must a person invest in the 3 per cents, at 

90, in order that by selling out ;^;iooo stock when they have risen 
to 93^5 and the remainder when they have fallen to 841- and 
investing the whole proceeds in the 4 per cents, at par he’mav 
increase his annual income by £g. 5^, ? ^ 
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309 . Divide Erl 1 5. 2«. among 20 boys and 25 girls, so that 
.■each boy may receive 12 annas more than each girl j how much, 
will each boy receive ? 

310 . Three-fifths of the square of a certain number is I26’is ; 
•what is the number ? 

311 . An open cistern whose capacity is 4320 gallons is exter- 
^nally 14*1137 ft. long, 10*25 ft. wide and 5*16 ft. deep ; the sides 
•areil^in. thick; find the thickness of the bottom, having given 
■^that a gallon contains 277*274 cu. inches. 

312 . A and B walk a race of 10 miles ; A gives B 20 minutes’ 
start ; A walks uniformly a mile in 17^^ minutes and catches B at 

-the 8th mile-stone ; find by how much B lost in time and space. 

313 . If 17 men can build a wall 100 yd. long, 12 ft. high and 
2^ ft. thick, in 25 days, how many men will build a wall twice the 
size in half the time ? 

314 . In 1861 three towns had populations of 17650, 19600, 18760, 
respectively. In 1871 the population of the first had decreased 18 
4)er cent., that of the second had increased 21 per cent., while the 
,populatio!n of the third had increased by 4690 ; find the change 
per cent, in the total population of the three towns. 

315 . A gentleman invests R5600 in the 5| per cent. Govt, 
paper, and derives therefrom an annual income of E275. ■A-t what 
premium was the 5^ per cent, paper at the time he invested ? 


316 . Find the circumference of the wheel of a locomotive, 
which makes 5 revolutions in a second, and which performs a 
journey of 30 miles in 44 minutes. 

317 . A man has an income of j^20o a year ; an income-tax is 
established of yd. in the while a duty of i}d. per lb. is taken 
ofif sugar ; what must be his yearly consumption of sugar that he 
may just save his income-tax ? 

318 . A, B, C are three spouts attached to a cistern. A can 
'•fill it in 20 min., B in 30, and C can empty it in 40 min. If A^ B 
■ and C be opened successively for one minute each, in what time 

will the cistern be filled 1 

319 . A besieged garrison consists of 300 men, 120 women and 
40 children, and has provisions enough for 200 men for 30 days. 
If a woman eats f as much, and a child \ as much, as a man, and 
if after 6 days 100 men with all the women and children escape, 

• how long will the remaining pro\fisions last the garrison ?' 

. . 320 . The price of rice being raised 50 per cent., by how much - 
iuer cent, must a house-holder reduce his consumption of that ' 
-article so as not to increase his expenditure ? 
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321 . The owner of 4 per cent. Govt, paper, bringing in R8976 - 
per annum, exchanges it for 5 pct cent, paper. His annual interest 
is increased by £ 44 * What is the increase or decrease of his 
nominal capital t 

322 . A bill on London for ;^I 7 S drawn at 6 months after 
sight, is purchased at Madras, the rate of exchange being 2 s. o%d, 
the rupee. Four months before it becomes due, it is discounted 
in London at the rate of ai per cent, (per annum) discount. 
What was paid for the bill in Madras, and what does it realise in 
London ? 


323 . A man laid out^^So. 15^. inspirits which he bought at 
155. a gallon ; he retailed them at 17J. td. a gallon, making a profit 

;£4- 5^- *• bow many gallons must he have lost by leakage ? 

324 . Arrange ^/a, VS and | in order of magnitude. 

325 . Two trains, running at the rates of 2 5 and 2o_ miles an 
hour respectively on parallel rails in opposite directions, are 
observed to pass each other in 8 seconds, and ivhen they are run- 
ning in the same direction at the same rates as before, a person 
sitting in the faster train observes that he passes the other in 3ii 
seconds j find the lengths of the trains. 

326 . If 6 dollars and 6 roubles are together worth ^r. 13^. g^f., 
and 4 dollars and 8 roubles are together worth £1. iir. 8(f., what 
is the value of 6 dollars and 8 roubles ? 

327 . In an examination A obtains 10 per cent, less than the 
minimum number of marks required for passing ; ^obtains 
per cent, less than A ; and C 4ix-- per cent, less than the number 
of marks obtained by A and B together. Does C pass or fail ? 

328 . I have S:65oo to invest in public securities. Will it be 
most to my advantage to invest it in the 5 p. c. Govt, loan which 
is at lof per cent, discount, or to purchase at par Treasury Bills 
which bear an interest of 3 pies per cent, per diem ? Calculate 
the difference. 

329 . If the par of exchange be two English shillings for the 
Indian rupee, but if an Indian bill of exchange for R540. I2n. be 
negotiated in London for ;^5l. io5., how much per cent, below par 
is the rate of exchange ? 


330 . On Monday January 3, 1888, a man commenced to sub- - 
scribe for a daily pice paper (published on week days only) ; what 
had he spent by June 13th of the same year ? 

331 . A gentleman’s income is diminished by ^^150 ; but the 
income-tax being raised from (id, to yrf. in the he pays the same- 
amount of tax as before ; find his present income. 

332 . A and B start to run a race ; their speeds are as 17 to i8,. 
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A runs miles in. 16 min. 41 sec. ; £ finishes the course in 34 
min. : determine the length of the course. , 

333 . If 5 men and. 8 boys reap 9 acres in 10 days, and 4 men 
^and 4 boys reap 3 acres in 5 days, how many acres will 2 men and 
_3 boys reap in 7 days? 

334 . To 432 gallons of a mixture of brandy and rum, which 

- contains 8| per cent, of brandy, some water is added, and the 
proportion of brandy in the mixture is thereby diminished to 
per cent. How much water is added ? 

335 . A person who has ;^i9oo Russian 4 per cent, stock sells 
out at 104 and devotes ^962. 13^. 4^/. to the purchase of 3 p. c. 
consols at 953 lends the rest of the sum realised on mortgage. 
What interest must he ask for his money that his income may be 

- the same as before ? 

336 . If the rate of interest for money be 3 per cent., what 
should be the rate of exchange for bills payable at sight in England 
when the rate for those payable 4 months after sight is u. 

per rupee ? 


337 . A merchant buys 60 yards of cloth ; he sells half of it 
at a gain of 3 annas per yard, and the remainder at a gain of 
2 annas per yard, and realises S44. la. What was the cost price 
per yard ? 

338 . A man buys a number of mangoes for R9, the price in 
pies of each mango being equal to the square root of the number 
purchased ; find the number purchased and the price of each. 

339 . A train which travels at the uniform rate of 3o‘8 ft. a 
second, leaves Madras at 7 A. M. ; at what distance from Madras 
will it meet a train which leaves Arconum for Madras at 7-20 A.M., 

- and travels one-third faster than it does, the distance from Madras 
to Arconum being 42 miles ? 

340 . If 5 men, 2 women and 3 boys, or 6 men and 4 boys, 
can mow 3 acres in 5 days ; how many acres would 3 men, 2 women 
and one boy mow in n days, supposing a man to do as much 
work as 3 boys ? 

341 . A person loses in his first year 23 per cent, of his capital, 
but in the next year he gains 40 per cent, of what he had at the 
end of the first year, and his capital is now £720 more than it was 
at first ; find his original capital. 

342 . A person invested equal sums of money in the 3 per 
-cents, at 97^, and in the 3^ per cents, at 102J ; his resulting income 
’ Was ^259. los. How much did he invest? 

343 . A merchant in London receives two bills, drawn at 4 
- aionths after sight, each foi Rsooo ; one he discounts immediately* 
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the rate of interest being 3 per cent per annum ; the other bekwps 
till maturity, and then exchanges at the rate of l-f* ^ per ^‘ee 
and finds that he has got as much as he did for the first bill. What, 
was the rate of exchange when the first bill was discounted ? 


344 . A man, having bought 128 yards of cloth for P.80, sells 
one-fourth at a loss of 2 annas per yard ; by how much must he- 
raise that selling price, in order that, by selling the rest at the 
increased rate, he may gain 2 annas per yard on the whole ? 

345 . Incomes below ;£l5o a year being subject to sdl in the 

£ income-tax, and incomes above ;£iSO to 7^. in the ;£ ; find what 
income above 50 a man must have, that he may be just ylrfl 
a year poorer than a man who has ;£i49- ^ year. 

346 . A and B run a mile, and A wins by 160 yd. ; A and C ' 
run over the same course and A wins by 20 min. ; B and C run over 
it and B wins by 12 min. In what time can A run a mile ? 

347 . If 16 darics make 17 guineas, 19 guineas make 24 pis- 
toles, 31 pistoles make 38 sequins, then how many sequins are 
there in 1581 darics? 

348 . What sum must be paid on the insurance of a cargo of 
the value of 833575. 4a. so that in case of loss the cargo and all 
expenses of insurance may be recovered ? The premium is at the 
rate of 4725 per cent., poucy duty 3} annas per cent, and agent’s 
commission ^ per cent. 

349 . A person shas ;^26o4i of a 4 per cent, stock. He saves 
each year ^ of his income, which he invests at 4 per cent What 
is his income in the 4th year? 

350 . If gold be at a premium of 5 per cent, and a person buy 
goods marked 300 inpees, and offer gold to the amount of 300 . 
rupees, what change ought he to receive in notes, 5 per cent, being 
abated for ready payment ? 

PROBLEMS. 175. 

1 . By what number less than 1000 must 43S9 be multiplied ' 
so that the last three figures (to the right) of the product may 

be 438? 

2 . If s cwt. 3 qr. 141b. cost ;!^6 per cwt, what will be the 
cost per pound >?hen the cost of the whole has been reduced by 
£7. 16s. 8if. 

3 . On measuring a distance of 32 yards with a rod of a certain 

length it was found that the rod was contained 41 times with half 
an inch over ; how many inches will there be over in measurine 
44 yards with the same rod ? * 
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4 . Find the least number above looo, which when divided 
by 5 or by 6 or by 9, will leave the same remainder 3. 

6. A bill of ;^ioo was paid with guineas and half-crowns, and 
48 more half-crowns than guineas were used ; find how many of 
each were paid. 

6 . A has twice as much money as B. They play together, and 
at the end of the first game .S wins from A one-third of A^s money ; 
what fraction of the sum which B now has must A win back in 
the second game that they may have exactly equal sums ? 

7 . What is the smallest whole number which is exactly divi- 
sible by i/g-, 2^^ and 3} ? 

8 . A pays . 3 . 4 more rates than B, their incomes being 
equal : living in different towns they are rated at 2 s. and is. 4^. 
in the ;£ respectively ; what is their income ? 

9 . A pint of water weighs a pound and a quarter, and a cu. 
foot weighs 1,000 oz. ; how many gallons are there in a cu. foot? 
How many gallons will fill a cistern 5 ft. long, 2i feet wide and 
2 ft. deep ? 

10 . A gallon contains 277*274 cu. in. ; a cu. ft. of water weighs 
1000 02. How many gallons weigh a ton ? and what is the weight 
of a pint ? 

11 . If 162 gallons fill a cistern si ft* by 4 ^ ft* by il' ft., find 
the number of cu. inches in a pint. 

12 . If a cu. inch of water weighs 252*45 grains, which is the 
more accurate of the following rough statements : — a cu. ft. of 
water weighs 1000 oz., a cu. yd. weighs f of a ton ? 

13 . If a decilitre be *052 gallon, find the value of a pint of 
liquid which is worth 2 francs the decilitre : 1200 francs being 
equal to 

14 . Three men are employed on a work, working respectively 
8, 9, 10 hours per day, and receiving the same daily wages. After 
three days each works one hour a day more, and the work is 
finished in three days more. If the total sum paid for wages be 
£2 .T • 6|, how much of it should each receive ? 

15 . The sum of two numbers is 5760, and their difference is 
equal to one-third of the greater : find the numbers. 

16 . Two casks contain equal quantities of beer ; from the first 
34 quarts are drawn, and from the second So ; the quantity remain- 
ing in one cask is twice that in the other. How much did each 
cask originally contain ? 

17. Shew that if the price in rupees of a cwt. of goods is 
divided by 7, the result is the price in annas of a lb. weight of the 
goods. 
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18 . If R72 be divided among 5 men, 7 women and 13 boy 
so that 2 men receive as much as 5 boys, and 2 women as mud 
as 3 boys, how much will each man, woman and boy receive ? 

19 . How many revolutions will be made by a wheel whid 
revolves at the rate of 329 revolutions in 3 min. while anothe 
wheel revolving 431 times in 4 min. makes 2586 revolutions ? 

20 . If a train goes 22| miles an hour, how many revolution 
does the driving-wheel, il ft. in circumference, make in a second ? 

21 . A game licence costs 1 5^., and a cartridge 'Zcf. A sporli 
man kills his bird once in 5 shots. If birds are w'orth 2 s. bd . ; 
brace, how many birds must be shot just to pay expenses ? 

22 . A vulgar' Traction has for its numerator 157, and its nearcs 
approximate value in thousandths is *370 ; what is the denominator' 

23 . A man after a tour in England finds that he had spen 
ever)' day half as many rupees as the total number of days he ha( 
been from home. His tour cost RiSoo. How many days did i 
occupy ? 

24 :. A plate of metal is beaten to the thickness of I of an inch 
and the weight of a circular medal cut from it, whose diametc 
is inches, is ij oz. troy. If the same plate be beaten to ihi 
thickness of ^ of an inch, what will be the weight of a medal _cu 
out of it of the diameter of inches (the areas of circles beinj 
proportional to the squares of their diameters) ? 

25 . It is said that 240,000 letters are posted in Berlin daily 
l6'6 per cent, of which are town letters. This gives one letter fo 
every 3 persons in Berlin ; what is its population ? 

26 . The French unit of linear measure is a metre equal t( 
3g'37i English inches ; the square formed on a line of 10 metre; 
(called an are) is the French unit of surface. Find the equiv.Tlcnt 
in English square measure, of a hectare (100 ares). 

27 . A rectangular swimming bath is 60 ft. long and 40 ft 
broad ; it can be filled by a supply-pipe in 5 days, and if 6,oo< 
cubic feet of water be thrown in, the rest can be filled in 3 day: 
18 hours. Find the depth of the bath. 

28 . The debts of a bankrupt amount to R21345. 4 ^- bii 
assets consist of property worth S9167. \oa, 8/. and an undi^count 
ed bill of 8:5130 due 4 months hence, simple interest being reckon 
ed at 4 p. c. per annum. How much in the mpee can he pay hi; 
creditors ? 

29 . The diameter of the fore-wheel of a caniage is ft. anc 
that of the hind-wheel is 3 feet ; how far rvill tlie carnag-; hav< 
travelled when the fore-wheel has made 100 more revolution that 
the hind-wheel? (The circumference of a circle * diameter “ 

3-1416 : I.) 
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30 / Tea at 4s. shd. per lb. is mixed with tea at 3^. per lb. 
so that the mixture contains 72 per cent, of the former. Find the- 
weight of a chest of this mixture which is worth £6. 16s. lod. 

31 . A merchant buys China tea at 3j. 6d. per lb. To improve 
the flavour he adds 2 oz. of Assam tea to every lb. of China tea, 
and finds that the mixture costs him 4s. per lb. How much per lb. 
did he give for the Assam ? 

32 . Standard silver, of which iii parts in 120 are pure silver 
fbeing worth R31 per lb., find the value of a Sicca Rupee which 
weighs 7 dwt. 12 gr. and has a fineness of 979 parts in 1000. 

33 . A contract is to be finished in 5 months and 17 days, and 
43 men are pu t on to work at once ; at the end of | of the time 
it is found that only } of the work is done ; what extra number of 
hands will be required to complete the contract in the given time, 
the last employed men to work 12 hours a day, whilst the first 43 

' men work until the con tract is completed only 10 hours a day ? 

34 . A man can do as much work in 4 hours as a woman in 6 
hours, or as a boy in 9 hours ; how long will it take a boy to com- 
plete a piece of work, one-half of which has been done by a man 
working 10 hours and a woman working 16 hours ? 

35 . If a piece of cloth, 4 yd. long and 15 in. wide, cost R3. 2 a., 
how much should you give for another piece, 19 yd. long and 12 in. 
wide, every sq. in. of which is worth f of the value of a sq. ft. of the 
former ? 

36 . A person sets out to walk 26 miles ; for a quarter of the 
distance he goes at the rate of 5 miles an hour, for half the remain- 
ing distance at 4 miles an hour and 3 miles an hour for the other 
half. State the exact time occupied in the journey. 

37. How often between 12 and i are the hands of a clock an 
integral number of minute-spaces apart f 

38 . Two clocks begin striking the hour of noon together on a 
certain day, the interval between every two strokes being l’’ and 2" 
respectively. They gain i" and 2" respectively in every 24 hours. 
After what length of time will they end striking the hour of noon 
together ? 

39. A and B start at the same time on a journey. A walks at 
the rate of 4 miles an hour, and B of 3 miles an hour. When A 
has gone half way, B gets a ride and goes at twice the rate of A, 
until he has ridden a distance equal to of the whole journey be- 
yond the spot at which he passes A. B then walks the remainder 
of the journey, A having walked it all. Will A ox B arrive first ? 

, And what fraction of the whole journey will the other still have 
•to travel ? 

40. if S 5 men can dig 600 cu. ft. of earth in 5 days, working 
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8 hours a day, hov/ many men would be required to dig 1575 cu. ft. 
in 14 days, working 9 hours a day, supposing that a man who-- 
works 8 hours a day does in 25 hours the same amount of work 
that a man who works 9 hours does in 26 ? 

41 . If 21 horses and 217 sheep can be kept 10 days for the- 
same sum as it would Icost to keep 9 horses and 60 sheep for 27 
days, find how many sheep eat as much as 3 horses. 

42 . In running a four-mile race on a course half a mile round, 
A overlaps B at the middle of the 6th round. By what distance- 
will ^ win ? 

43 . A and B start to run a race at 3 o’clock. The winner 
eomes in at 6| minutes past 3, beating the other by 40 yards. At 
4 minutes past 3 the loser was 1140 yards from the winning-post. 
Find the length of the course, and the speed of the winner in miles 
per hour. 

44 . Five men do '6006 of a piece of work in 2’I2 hours, hov,* 
long will 6 boys take to finish it, it being known that 3 men and 
7 boys have done the whole of a similar piece of work in 3 hours ? 

45 . If 4 men earn as much in a day as 7 women, and one 
woman as much as 2 boys, and if 6 men, 10 women and 14 boys 
working together for 8 days earn £7.2^ what will be the earnings 
of 8 men and 6 women working together for 10 days ? 

46 . The distance by Railway from Madras to Salem is 
2o6f miles. A Passenger Train travelling 20 miles an hour leaves 
Madras at 7 A. M. ; and a Special Train at 10 A. M. the same day. 
At what rate must the latter travel, so as just to overtake the 
former at Jollarpett Junction (132 miles from Madras), and at 
what_ hour must a Goods Train leave Salem for Madras travelling 
15 miles an hour, so as to reach Jollarpett at the same time as the 
other Trains ? 

47 . Two trains measuring 330 ft. and 264 ft. respectively, 
run on parallel lines of rail. When travelling in opposite direc- 
tions they are observed to pass each other in 9 seconds, but w-hen 
they are running in the same direction at the same rates as before 
the faster train passes the other in 27^ seconds. Find tho-ipeeds 
of the two trains in miles per hour. 

48 . A man near the sea-shore sees the flash of a gun fired 
from a vessel, steaming directly towards him, and hears the 
report m 1 5". He then walks towards the ship at the rate of 
3 miles an hour, and sees a second flash 5 minutes after the first, 
and immediately stops ; the report follows in I0’5". Find the 
rate of the ship, the velocity of sound being 1200 feet per second. 

49. A soldier has 4 hours’ leave of absence ; how far may he 

ride on a coach which travels 8 miles an hour, so as to return to 
; the camp in time, walking at the rate of 4 miles an hour ? 
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SO. Two trains start at the same time, the one from Calcutta 
to Allahabad, the other from Allahabad to Calcutta. If they arrive' 
at Allahabad and Calcutta respectively 5 hours and 20 hours after 
they passed each other, show that one travels twice as fast as the 
other. 

SL A cistern is provided with two pipes, A and B. A can 
fill it in 20 minutes, and B can empty it in 30 minutes. If A and 
B be kept open alternately for one minute each, how soon will the' 
cistern be filled ? 

62 . A, B, C are pipes attached to a cistern. A and B can fil^ 
the cistern in 20 and 30 minutes respectively, while C can empty- 
it in 15 minutes. If A, B, C be kept open successively for one 
minute each, how soon will the cistern be filled? 

53 . A train having to perform a journey of 150 miles, is 
obliged after 100 miles to reduce its speed by one-fifth. The result, 
is that the train arrives at its destination half an hour behind time. 
What is its ordinary rate ? 

54 . A down Passenger Train, 176 yd. long, travelling at the- 
rate of 20 miles an hour, meets at 7 A. M. an up Goods Train^.. 
293 i yd. long, and passes it in 24 seconds. At 7-30 A. M. the down 
Passenger meets the up Mail, 88 yd. long, and passes it in 12 
seconds. When will the Mail overtake the Goods ? 

55 . A and B start together from the same point on a walking, 
match round a circular course. After half an hour A has walked 
3 complete circuits, and B four and a half. Assuming that each, 
walks with uniform speed, find when B next overtakes A. 

58 . A certain sum is to be divided among A, B and C. A is. 
to have ;;^30 less than the half, B is to have £10 less than the third, 
part, and C is to have £8 more than the fourth part. What does- 
each get ? 

57 . ;^42i2 is divided among A, B, C, so that A receives | as 
much as and C together, and f _ of what A and C together- 
receive. Find how much each receives. 

58 . Two-thirds of a certain number of persons received iSd. 
each, and one-third received 2s. 6d. each. The whole sum spent- 
was £2. 15^. How many persons were there ? 

59 . A crew which can pull at the rate of 9 miles an hour,., 
finds that it takes twice as long to come up a river as to go down : 
at what number of miles an hour does the river flow ? 

60 . Ai B^ C axe partners : A whose money has been in the 
business for 4 months claims of the profit ; B whose money has 
been in the business for 6 months claims ^ of the profits : C had 
gi56o in the business for 8 months : how much money did A and- 
B contribute to the business ? 
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61 . Two persons A and B rent a field. A puts on it 12 horses 
■ for 2^ months, 20 cows for 4 months and 50 sheep for 5 months ; 

B puts 18 horses for 3^ months, 15 cows for 5 months and 40 sheep 
for 4| months. If in one day 3 horses eat as much as 5 cows, and 
6 cows as much as 10 sheep, what part of the rent should A pay r 

62 . A can dig a trench in 5 the time that B can ; B can dig 
it in § of the time that C can ; all together they can dig it in 

’6 days. Find the time it would take each of them alone. 

63 . For 5 guineas can be obtained either 12 lb. of tea and 1 5 lb, 
of coffee, or 36 lb. of tea and 9 lb. of coffee ; find the price of a 
pound of each. 

64 . Divide 48 into two parts such that if one part be multi- 
plied by 3 and the other by 5, the sum of the products shall be iSo. 

65 . Divide 20 into two parts such that three times one part 
may be equal to twice the other part. 

66. A decimetre is equal to 3‘937 inches, and a cubic clesimetre 

• of water weighs i kilogram. If a cubic inch of water weighs 
S52'45 grains, express a kilogram in pounds avoir, correct to two 
decimal places. 

67 . Twenty gallons of liquid contain 60 per cent, of nitric 
acid and the rest water. How many gallons of water should be 
added to the mixture to lower the proportion of nitric acid to 
-40 per cent. ? 

68. Divide Siooo among i man, 3 women and 36 children so 
that the man gets 4 times as much as each woman, and the women 
together get 12 times as much as each child. 

69 . Two men undertake to do a piece of work for E40. One 
could do it alone in 5 days, the other in S days. With the help of 
a boy they finish it in 3 days. How should the money be div’ided ? 

yo. The sum of the ages of .(4 and B is now 53 years, and 
their ages 10 years ago were as 4 is to 3 ; find the present ages. 

7 L A tradesman’s prices are 20 p. c. above cost price ; what 
; profit does he make, if he allows his customers a discount of a 
penny in the shilling ? 

72 . Four apples are worth as much as 5 plums, 3 pears as 
much as 7 apples, 8 apricots as much as 15 pears, and 5 apples sell 
for 2fll I wish to buy an equal number of each of the four fruits, 
and to spend an exact number of pence : find the least sum I can 
Spend, 

73 . The manufacturer of an article makes a profit of 20 per 
■cent., the whole-sale dealer, of 10 per cent., and the retail-dealer, 

• of 5 per cent. What is the cost of the manufacture of an article 
"Which is retailed for S7. 8a, 9^. ? 



74 . Two cogged wheels, of which one has i6 cogs and the 
other 20, work in each other.. If the latter turns 6o times in f of a. 
minute, how often does the former turn in i6 seconds ? 

75 . The price of butter having risen 25 p. c., the .daily allow- 
ance of each person in a family is reduced from i oz. to f oz. If s 
the monthly charge for butter is thenceforward 12s., what was it • 
before the changes were made ? 

76 . A bankrupt has book-debts equal in amount to his liabi- ■ 
lities, but on ;!^4000 of them he can recover only 15^. in the and 
the expenses of the bankruptcy are ;!r2oo ; if he pay 15s. 2 in. 
the what is the amount of his liabilities ? 

77 . A ship 40 miles from the shore springs a leak which ad- 
mits 3| tons of water in 12 minutes. 60 tons would suffice to sink, 
her, but the ship’s pumps can throw out 12 tons, of water in an,, 
hour. Find the average rate of sailing so that she may reach the- 
shore just as she begins to sink. 

78. Standard silver is formed by mixing ii parts of fine silver 
with one of copper. How many rupees can be coined from i lb, 
avoir, of fine silver, if i lb. troy of standard silver is coined into • 
32 rupees ? 

79. If 2^ tolas of gold, 22 carats fine, be worth Er49. 8a., of- 
what fineness must gold be in order that i|- tolas of it may be 
worth E34. 8a. ? 

80 . A man having to walk 36 miles finds that in 3 hr. 20 min. 
he has walked f of the remaining distance ; find his speed. 

81 . Supposing the alloy in a rupee to be of the mass, and,, 
the coin to be worth 2 pice if it were all alloy, what would be its 
exact value if it were all pure silver ? 

82 . A mixture contains wine and water in the ratio of 3 ! 2 ; . 
if it contains 3 gallons more wine than water, what is the quantity - 
of wine in the mixture ? 

83 . 3 men and 6 boys can do 4 times as much work as a man 
and a boy can do, in the same time. Find the ratio of the works 
done by a man and a boy in the same time. 

84 . A mixture is composed of 4 parts brandy and i part water j 
one gallon of water is added, and the mixture contains 3 times as 
much brandy as water : find the quantity of brandy in the 
mixture. 

85 . A mixture contains wine and water in the ratio of 3 ‘ 2, 

ano-ther contains wine and water in the ratio of 4 5 ; how many 

gallons of the latter must be rhixed with 3 gallons of the former 

' that the resulting mixture' may contain equal quantities of wine 
and water ? 
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86. A, B and C are three vessels holding i, 2 and 4 gallons 
‘Tespectively. A is empty, B is full of water and C is full of wine. 

A IS filled from B^ B is replenished from C, and then A is emptied 
into C. When this operation has been performed once more, 
"what will be the ratio of the wine in B to the water in C ? 

87 . An alloy of silver is mixed with an alloy of gold in the 

- -ratio of 73 to -37 ; the quantity of dross in the silver alloy is 12 
parts in 100, and in the gold alloy 15 parts in 100 : compare the 
quantities of gold, silver and dross in the mixture. 

88. A barters some sugar with B for flour which is worth 

- id. per stone, but uses a false stone weight of 13^ lb. ; what 
value should B set upon his flour, that the exchange may be fair ? 

89 . If the work done by a man, a woman, and a child be in 
the ratio of 3, 2, i, and there be in a factory 24 men, 20 women 
and 16 children, whose weekly wages amount to 11224, what will 
he the yearly wages of 27 men, 40 women and 15 children ? 

90 . A lb. of tea and 3 lb. of sugar cost Pt3, but if sugar rose 
50 per cent, and tea lo per cent, they would cost li3. 8a. ; find 

■ the prices per lb. of tea and sugar. 

91 . A bankrupt has goods worth R9750 ; and had they rea- 
lised their full value, his creditors would have received 13 annas in 
the rupee ; but fths were sold at I7"5 p. c., and the remainder at 
^375 p. c., below this value. What sum did the goods fetch, and 
what mvidend was paid ? 

_ 92 . Gold is sold at the Mint at £3. 17s. ^d. per oz., and is 
mixed with alloy, worth 5r. adl per oz., in the ratio of ii ! i. If 

- -sovereigns be coined of this mixture, each weighing 5 dwt. 3*47 gr., 
what is the Mint profit per 100 sovereigns ? 

93 . A bag contains 160 coins consisting of half-crowns, shil- 
lings, sixpences and fourpences, and the values of the sums of 
•money represented by each denomination of coin are the same ; 
how many of each are there ? 

94 . In sending 100 cheroots to England I paid freight § of 
' ^their prime cost ; landing charges ^ of their cost including freight ; 

and duty 2^ times their cost including freight and landing charges. 
Altogether the cheroots, duty paid, in London cost me What 
did I give for them in Madras ? 

95 . A number of rupees is divided amongst four men A 
-receivesf of the whole, .5 | of the remainder, C^of what then 

remains, and the number of rupees given to D is the square root 
‘ of the whole number to be divided. What sum does each receive ? 

96 . For I of the distance up a ghaut the rise is i foot in 24 
(naeasured along the road) and for the remaining third the rise is 
I in 16. The top of the ghaut is 1,400 ft. above the bottom : what 

‘•'is Its length r ’ 
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07 . In a company of loo people, of whom some are rich and 
"Some are poor, the rich subscribe and give la^ Zp- to each poor 
'onan ; this costs the rich men 7«, ip. each : how many rich and 
%ow many poor men are there ? 

98 . Given that gold is worth £i. V]s. rod. per oz., and silver 
4s. jod. per oz., and that the weights of equal volumes of gold and 
silver are as 19 : ii ; find the volume of silver equal in value to 
a cubic inch of gold. 

99 . A tradesman bought a quantity of goods, and sold | of 
them at a profit of 10 p. c. ; the price rising, he got I2| p. c. profit 
xon the remainder, and on the whole gained S425 : what sum'did 
'■he lay out ? 

100 . A publican buys two butts of wine, one for R1200, and 
one for Erl 100 ; he also buys a third and after mixing the three, 
retails the wine at E22. 8 a. a dozen, making I2|^ p. c. on his out- 
lay : supposing the number of dozens in a butt to be 52, find the 
price of the third butt. 

101 ; A merchant sells 49 quarters of wheat at a profit of 7 p. c., 
and a certain number of quarters at a profit of 1 1 p. c. The cost 
price of a quarter of wheat being £3. 12s. 6d.f he would have lost 
£2. I os. gd. if he had sold the whole at a profit of 9 p. c. Find 
.the total number of quarters of wheat sold by him. 

102 . The shares in a banldng concern are Eiooo each, E426. 
•io|<2. are only paid up, and the shares are quoted in the market 
at R460. The dividend is E7^ per share quarterly. A gentleman 
holds ICO original shares. Find what interest he makes per cent. ; 
and how much per cent, would he make, if he sold out and invested 
in 4 per cent. Govt, stock at par ? 

10 , A person finds that if he invest a certain sum in railway 
shares paying £6 share when the 00 share is at ;i^i32, he 
will obtain ;£lo. ifij. a year more for his money than if he invest 
"in 3 per cent, consols at 93. What sum has he to invest ? 

104 . *A person has ^24,180 to invest ; the 5^ per cent. Govt, 

loan being at 108 and the 6 per cent. Municipal loan of El,ooa 
"being at 1020 ; find how he must divide his capital between the 
"Govt, and Municipal loans, that he may obtain the same income 
from each. ^ 

105 . A railway proprietor receives one year a dividend of 6 
'.per cent, on his stock, and pays an income-tax of 4d. in the £. 

The next year he receives a dividend of 6^ per cent, and pays an 
income-tax of Sd. in the £, and finds that his net income is £249 
■more. How much railway stock does he hold ? 

106 . A man sold at 48 and 95 respectively £$00 ordinary stock 
dn the .4 Railway paying a dividend at the rate of i| and £800 
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preference stock in the 5 Railway paying a dividend of 4 pcJ* cent. 
He then invested i of the money in the Tramway Company ^vhcre• 
the ^24 share paying interest at 6 per cent, was at £6 premium ; 
;^i 5 o in the C Railway which paid no interest ; and the remainder- 
in Bank shares at par : what rate of interest must he receive from, 
the Bank in order to increase his annual income by ^12. ^s. r 

107- There are two railway engines whose rates of motion may 
be represented by i and 75. Supposing the slower to have been 
S2 miles in advance of the faster train on the same line, how far 
vroald the faster train have to travel before it overtook the other ? 

108 . The value of i lb. of gold is 20 times that of l lb. of- 
silver and the weights of equal volumes of gold and silver arc as 
19 : 10 ; find the value of a bar of silver equal in bulk to a bar of 
gold of value £3^0. 

109 . A merchant owes a bill of R 5 , 795 , payable in 8 months 
and another of £7,822, payable in 12 months ; he takes up these 
two bills and gives in their place one for Pc 13,7 16, payable in 
13 months : what is the rate of interest per cent, per annum ? 

110 . A Calcutta merchant has to pay Rio, 512. Sa. to his agent 
in Bombay. What must he give for a bank draft to that amount, 
exchange being at loo^ ? 

IH. A man bequeaths his property ai.iounting to £49,166 in 
such a way that ^ of his/wife’s share, | of his eldest son’s, §■ of his 
younger son’s and | of his daughter’s share are all equal. Find 
the share of each. 

112 . A and B exchange goods ; A gives 13 cwt. of hops, the 
retail price of which is 56jr. per cwt. but in barter he rates them 
at ^3. B gives 10 barrels of beer, the retail price of which is is. a 
gallon, but the value of which he raises in proportion to the in- 
creased price of the hops. How much must B give in money ? 

113 . A person having to pay £10,572 two years hence, invests 
in the 4 per cent. Transfer Loan to accumulate interest till the 
debt shall be paid, and also an equal sum the next year.' Suppos- 
ing the investrnent to be made when paper is at S 5 J, and the 
price to remain the same, what sum must be invested on each 
occasion that these may be just sufficient to pay the debt at the 
given time ? 

. A. train has been travelling 20 miles an hour : the steam 
power is doubled, whilst from various causes the resistance of the 
train is increased by one-half. (The original steam power is three 
times the resistance). At what rate will the train now travel ? 

115 . A sailing vessel reaches Madras from Calcutta in 6 days ; 
a steamer whose speed is to that of the sailing vessel as 3 I 2- 
starts at the same 'time, but meets with detentions . that average 6' 
■ hours daily. Which- ^vill reach Madras first ? And by ho"’ much ?' 
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116 . A book containing between 900 and 1000 pages is divided 
into four parts, each part being divided into chapters. The whole 
number _ of pages in each of the four parts is the same. Each 
chapter in the first part contains 20 pages, each chapter in the 
second 40, each chapter in the third 60, and each chapter in the 
fourth 80. Find the whole number of chapters in the book. 

117 . A person buys a piece of land at £2^ an acre, and by 
selling it in allotments find that the value is increased by one-half, 
so that, after reserving 20 acres for himself, he clears £200 on his 
purchase money by the sale of the remainder. How many acres 
were there ? 

118 . Find how much rice a family requires monthly, when a 
reduction in the price from 7 to 10 measures for the rupee reduces 
the total monthly expenses from £31^ to S30. 

119 . A barters sugar with for rice which is worth annas a 
measure, but in weighing his sugar uses a false maund weight. B 
discovers this, and to make the exchange fair raises the price of 
his rice to 2^ annas a measure. Find the real weight of the false 
maund which A uses. 

120 . A person pays an income-tax of 4^/. in the £ during the 
first half of the year and of in the £ during the second half, and 
finds that owing to an increase in his income he pays the same 
amount of tax for the second _ as for the first half of the year. If 
his gross income for the year is £700, find his net income. 

121 . The materials of an old building were sold for R 1,500' 
upon condition that they should be removed within 30 days under 
a penalty of ±flo per day for every day beyond 30 days. The pur- 
chaser employed 40 men at 3j annas per day to do the work, and 
after selling the materials for E2365, he cleared R190 by his bar- 
gain. Find the number of days the men were at work. 

122 . A and B enter into partnership ; A supplies the whole 
of the capital, amounting to 1^45,000 upon condition that the 
profits are to be e.qually divided, and that B pays A interest on 
half the capital at 10 per cent, per annum but receives R120 per 
mensem for carrying on the concern. Find their total yearly pro- 
fits when B's share is equal to ^ of A’s share. 

123. If the value of a rupee varies from is. gd. to ir. gld. and 
of the franc from gid. to lo^. ; find the maximum number of francs 
which it is always s'afe to give for R500. 

124 . If the volume of a sphere=| x 3*1416 x the cube of the 
radius, find how many spherical balls each ^ inch in diameter can 
be made out of a cubic inch of clay, and how much clay will re- 
main over, 

125 . Paper-money is at a discount of 10 per cent. A man buys 
goods marked £27 (paper-money) and offers that sum in gold. How 
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onucti paper-money must he receive in changCj lo per cent, abate- 
ment being allowed for cash ? 

126 . A reservoir is to be emptied, the rate of discharge of the 
contents being diminished by loo gallons every hour. The first 
half will be emptied in 3 hours, the second in 4 hours. How many 
gallons does the reservoir contain ? 

127 . What must be the least number of soldiers in a regiment 
to admit of its being drawn up 2, 3, 4, 6 or 8 deep, and also of its 
being formed into a solid square ? 

128 . A, B and C are partners, A receives 5 of the profits, 
B and C dividing the remainder equally. A's income is increased 
by ±i400 when the rate of profit rises from 5 to 7 per cent. Find 
the capital of B. 

129 . How many years’ purchase should be given for an estate 
so as to get 4 per cent, for the money ? 

130 . An agent has to receive a rent paid in com from a 
tenant, and to deliver it to the landlord. At each payment he 
uses, so as to benefit himself, a false balance, such that 4 seers 
in one scale balance 5 seers in the other. Com being worth lie. 
8a. a md., the value of his plunder is K4. What is the corn-rent ? 

13 L A zemindary is bought at 20 years’ purchase for II27030, 
one-third of the purchase-money remaining at mortg.agc at 9 per 
cent. The cost of collecting rents is E140 per annum. Wiiat 
interest does the purchaser make on his investment ? 

132 . A baker’s outlay for flour is 70 per cent, of his gross 
receipts, and other trade expenses amount to i of his receipts. 
The price of flour falls 50 per cent., and other trade expenses are 
thereby reduced 25 per cent. By how much should he now reduce 
the price of a saC loaf to make the same amount of profit ? 

133 . 1000 copies of a pice newspaper weigh of a maund, 
and when the paper duty was removed the profit on the receipts 
was increased 5 per cent. What was the duty per md. on paper ? 

134 . A horse was sold at a loss of 10 p. c. ; if it were sold for 
S70 more there would have been a gain of 4 per cent. ; for how 
much was the horse sold ? 

135 . A contractor sends in a tender of E7000 for a certain 
work ; a second sends in a tender of E6950, but stipulates to be 
paid S3000 at the end of a month ; find the diflerence between 
the tenders, supposing the \vork to be finished in 3 months, and 
money to be worth ^ per cent, per month simple interest. 

136 . A labourer was engaged for 20 days, on the agreement 
that for every day he worked he should have 40., but that for 
.every day he absented himself he would be fined ta. He received 
S2. 13a, at the end of the time ; how many days was he absent ? 
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137. A man was hired to do a certain amount of work, on the 
-'Condition that for every day he worked he should have 12 a., but 

that for every day he absented himself he should lose 4a. He 
worked 3 times as many days as he absented himself, and received 
on the whole S:io. How longf was he doing the work ? 

138. A grocer buys two maunds of sugar ; he sells one maund 
-at a profit of 10 p. c., and the other which cost Ba. 8a. more, at 
a profit of 1 5 p. c. If the retail price per seer of the latter be 
more than that of the formei', find the cost price of each maund. 

139 . A shop-keeper buys 2 md. of sugar, and i md. more of 
a superior kind, giving fil. 8a. a md, more for the latter than the 
-former. He retails it, when mixed, at 4 annas a seer, and makes 
a profit of 25 p. c. on his outlay. What did he give per md. for 
-each kind of sugar ? 

140 . Two boys begfin to count two equal piles of rupees. One 
counts 5 while the other counts 4. When the former has just 
finished the latter has 6 left. What is the number of rupees 
in each pile ? 

141 . The price of a yard of jean is | of the price of 2^ yd. of 
longcloth ; and the weight of 5 yd. of jean is f of the weight of 
8 yd. of longcloth. If the price of 2 lb. of jean be S3, what is the 
price of lb. of longcloth ? 

142 . Three tramps meet together for a meal : the first has 
5 loaves, the second 3, and the third, who has his share of the 
bread, pays the other two 8 half-pence ; how ought they to divide 
the money ? 

143 . A and B barter : A has 7 md. of flour worth B3. 8a. a md., 
but insists on having S3. 12^:. a md. : B has rice worth Si. a 
measure, which he raises in price in proportion to A‘s demand. 
A receives 16 measures of rice : what cash does he get besides ? 

144 . A and B barter : A has 200 lb. of tea worth 2 s. 6d. a lb. 
but insists on 2s, gd. alh. : B has coffee worth is. gd. a lb. : how 
much must he raise the price so that A gets ^^^5. 2s, and 2 cwt. 
of coffee ? 

145 . A river 14 ft, deep, 182 yd. wide flows at the rate of 
3 miles an hour; (i) how many tons, (ii)how many gallons of 
■water, pass a certain point per minute ? [A cu. ft of water weighs 
'62-I lb. ; a gallon contains 277J cu, in.] 

146 . A four-wheeled carriage travels round on a circular 
railway. The circumferences of the two wheels of the carriage 
-and of the two circles of rails are proportional to 6, 7, 7000, 7014, 
Find the number of revolutions made by each of the four wheels 
nn a complete circuit. 

147 . Eleven boys fired lo shots each at a target, and scored 
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286: 20 bull’s-eyes were made and 1 1 misses; how many centre?- 
and outers were there? (A bull’s-eye scores 4 j 3. centre 3 > 
outer 2). 

148 . The sum of ;£i77 is to be divided among 15 men, 20 
women and 30 children, in such a manner that a man and a child 
may receive together as much as two women, and all the women 
may together receive ;£6o ; what will they each respectively receive i 

149 . A owed B three-fourths of what B owed C ; to settle 
matters, B gave R2 to A who then paid C ; what did B owe C? 

150 . A man for 4 years spends R 500 a year more than his- 
income. At the end of that time, he reduces his expenditure 
30 per cent, and in 3 years pays off his debt and saves Riooo. 
What is his income ? 

151 . A tree grows 2 yards in its first year, and afterwards it; 
grows each year t foot less than it did the previous year. The 
value of the tree at any time is equal to the number of rupees in 
the square of the number of yards in its height ; find the value of 
the tree when it has done growing. 

152 . If standard gold, worth 17s. io\d. per ounce be so 
far alloyed as to be worth only ;^3. 165. ihd. per ounce, find the 
least integral number of sovereigns made of the alloyed gold, 
which shall be equal in value to an exact number made of the 
standard gold. 

153 . Find the least integral number of ounces of pure silver, 

worth R2. 140. per ounce, that, with the proper proportion 

of alloy, can be coined into an exact number of rupees. 

154 . Mahogany is 50 lb. to the cubic foot, water is belt lb., and 
iron is 7I times as heavy as water ; what thickness of iron will 
weigh as much as a 6-inch plank of mahogany ? 

155 . A sum of R62 is to be divided among 10 men, 15 women, 
8 boys and 12 girls. For every rupee that a man gets, a boy gets 
6 annas, and for every half-rupee that a woman gets, a girl gets 
2 annas. The whole money obtained by the boys is equal to that 
obtained by the girls. How much does each person get ? 

156 . A wooden closed box, made of ^inch plank, is externally 
15 in. long, 10 in. broad and 6 in. high. The box weighs 6 Ib. 
when empty, and 86 lb. when filled with mercury’. Compare the 
weights of equal bulks of the wood and mercury. 

157 . R430 is divided among 45 persons' consisting of men, 
women and children. The sums of the men’s, women’s and 
children’s shares are as 12 : 15 : 16, but the individual shares of a 
man, woman and cHld are as .6 : 5 : 4. Find the number of men, 
women and children. 

158 . Bronze contains 91 per cent, of copper, 6 of zinc, and - • 
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fof tin. A mass of bell-metal (consisting of copper and tin only) 
-and bronze fused together is found to contain 88 per cent, of 
•copper, 4 ‘S 75 .of zinc, and 7’I25 of tin. Find the proportion of 
copper and tin in bell- metal. 

159. An alloy contains I 2 parts by weight of lead, 4 of anti- 
mony, and I of tin. How much of this alloy must be taken, and 
how much lead and tin added to it to make up 9 cwt. of type-metal 
consisting of 14 parts lead, 3 antimony and i tin ? 

160 . Three persons A, C, finished a piece of work. A worked 
at it for 5 days, B for 7 days and C for 9 days. Their daily wages 
were as 4 ; 3 ; 2, and the total earnings amounted to S7. 6a. 
'What were the daily wages of each ? 

161 . Two passengers are charged for excess of luggage Ei. 8a. 
and E5. 4a. respectively. Had the luggage all belonged to one 
person he would have been charged E7. 8a. for excess. How 
imuch is allowed free, the charge for excess being 12a. per md. ? 

162 . If the cost of making bread be one rupee per bushel of 
'wheat, what is the price of wheat when the two-anna loaf is twice 
as large as it is when wheat is E5 a bushel ? 

163 . If the rate of wages vary as the price of rice, and if 57 
men working for 35 days receive E405. 3a. gp. when rice is sold 
,at the rate of 1 36 measures for S39 ; find the price of rice per 
rmeasure when 70 men working for 19 days receive R353. 4a. 6p. 

164. There is a leak in the bottom of a cistern. When the 
'Cistern was in thorough repair, it would be filled in 2 | hours. It 
now takes half an hour longer. If the cistern is full, how long 
■•would it be in leaking itself empty ? 

165 . A can do § of a piece of work in f of the time in which 
:B can do ^ of it, and B can do f of it in § of the time that it would 
take C to do another piece of work one-fourth as large again as the 
first. If C can finish the former piece of work in 10 hours, how 
long would it take A and B together to do it ? 

166 . ^ and .5 start on a journey at the same time. B travels 
.at 7 of A^s rate, and arrives 3 hr. 1 5 min. after him. In what 
.time did each complete the whole journey ? 

167 . The expenses of a family when rice is at 20 seers for a 
rupee are E50 a month ; when rice is at 25 seers for a rupee the 
expenses are E48 a month ; what will they be when rice is at 30 
seers for a rupee ? 

188 . A man who can walk down a ghaut at the rate of 4J and 
up it at the rate of 3i miles an hour, descends and returns to his 
starting point after walking for 2 hours 4 minutes. How far did 
die walk ? 

J. 69 . An express train owing to a defect in the engine goes at 
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f of its proper speed, and arrives at 6-49 P. M. instead of 5-55 T. M. : 
at what hour did it start ? 

170 . A person going from Pondichery to Ootacainond travels 
90 miles by steamer, 330 miles by rail and 30 miles by iiorse- 
transit. The journey occupies 30 hr. 50 min., and the rale of the 
train is 3 times that of the horse-transit and in times that of the 
steamer. Find the rate of the train. 

171 . A person walks from A to B at the rate of 3 miles an hour 
and after transacting some business which occupies him an hour, 
returns to A by the tramway at the rate of 5 miles an hour. He 
then finds he has been absent 2 hours 20 minutes. Find the 
distance from A to B. 

172 . The expenses of a family, when rice is 12 seers for a rupee, 
are S:5o a month ; when rice is 14 seers for a rupee, the expenses 
are ii48 a month (other expenses remaining unaltered) : what will 
they be when rice is at 16 seers per rupee ? 

173 . A bankrupt has book-debts equal in amount to his- 
liabilities, but on 11:8640 of such debts he can recover only S) ann.-js 
in the rupee, and on ^6300 only si annas in the nipce. After 
allowing II1054 . ii . o for the expenses of bankruptcy, he finds 
that he can pay his creditors 12 annas in the rupee. Find the total 
amount of his debts. 

174 . A train starts with a certain number of passengers. At 
the first station it drops ^ of these and takes in 20 more. At the 
next it drops ^ of the new total and takes 10 more. On reaching 
the third station there are 60 left. What number started ? 

175 . One pound troy of standard silver which contains 37 parts 
in 40 of fine silver is coined into 65 shillings. If the value of pure- 
silver rises 10 per cent., what must be the reduction of pure silver 
in a shilling ? 

176 . A landlord has an estate worth R40000 a year, but has 
to pay I anna in the laipee on the gross income for taxes. Me sells 
it at 20 years' purchase on the gross income, and invests the- 
proceeds in the 4 per cents, at 95. What is the difference in his- 
income ? 

177 . In firing at a mark A hits in 2 out of 4 shots, B in 3 out 
of 5, and C in 4 out of 7. The mark was hit 46S times. Supposing 
each to have fired the same number of shots, find how many hits 
each made and the total number of shots fired. 

178 . A shop-keeper buys sugar at R12. 8^7. a md. ; at what 
price must lie sell it to gain 8 per cent., and allow a purchaser 
10 per cent, discount ? 

179 . In a manufactory 100 coolies work for 4 days a week but- 
fke remaining 3 days some are absent j the weekly wages oS' 
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the coolies are thus reduced in the ratio of 32 I 35. Find the 
number of absentees. 

180 . The manager of a boarding house having already 50 
boarders, finds that an addition of 10 increases the gross monthly 
expenditure by S20, but diminishes the average cost per head by 
Si. What did the monthly expenses originally amount to ? 

181 . If 9 oz. of gold, 10 carats fine, and 5 oz., ii carats fine, 
be mixed with 6 oz. of unknown fineness, and the fineness of the 
resulting mixture be 12 carats, what was the unknown fineness ? 

182 . A tradesman’s stock in trade is valued on January ist, 
1868, at ;i^8,ooo, he has also ;^35o in cash and owes ^1,870 ; during 
the year his personal expenses, ;i^3oo, are paid out of the proceeds 
of his business, and on January 1st, 1869, his stock is valued at 
£ 7 , 950 } he has ;^S7o in cash and owes ;2^i,5io. What is the whole 
profit on the year’s transactions after deducting 5 per cent, interest 
on the capital with which he began the year ? 

183 . If 20 English navvies, each earning 3i-. 6 d. a day, can do 
the same piece of work in 15 days that it takes 28 foreign work- 
men, each earning 3 francs a day, to complete in 20 days ; taking 
the value of the franc at 10^., determine which class of workmen 
it is most profitable to employ. If a piece of work done by the 
navvies cost ;i^3,ooo, what would be the cost of the same work 
done by foreign workmen ? 

184 . A merchant in New York wishes to remit to London 

5110 dollars, a dollar being equal to 4^. 6 d. English : for what sum 
in English money must he draw his bill when bills on London are 
at a premium of 9i per cent. ? ^ 

185 . A person borrows ^100, and at the end of each year pays 
;zf25 to reduce the principal and to pay interest at 4 per cent, on 
the sum which has been standing against him through that year. 
How mufch will remain of the debt at the end of 3 years ? 

186 . If a metric system of area were adopted wherein i acre 
I rood 3 perches is represented by 5 ' 12 , express the unit of 
measurement in sq. yards and decimal parts of a sq. yd. 

187 . If gold weighs 19 times as much as water, and silver 12 
times as much, find how many times heavier than water is a coin 
which contains 10 parts of gold and l of silver. 

188 . A certain reef of quartz when crushed yields ‘ooii per 
cent, of gold. If the working expenses amount to 62'5 per cenL 
of the gross receipts, and the net profit on each 100 tons is ;^52, 
lor. ; find the number of grains in a sovereign. 

189 . A certain article of consumption is subject to a duty of 
6 s. per cwt. ; in consequence of a reduction in the duty the con- 
sumption increases one-half, but the revenue falls one-tferd. Find 
the duty per cwt, after the reduction. 
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190 . If the duty on a certain commodity were reduced^ss per 
cent., by how much per cent, must the consumption be increased 
that the same revenue may be derived from it ? 

191 . If 2 cti. in. of gold together with 3 cu. in. of silver arc 
equal in weight to 74 cu. in. of water, and the weights of equal 
volumes of gold and water be represented by the numbers 19 and i, 
what number represents the weight of an equal volume of silver ? 

192 . A farmer bought equal numbers of two kinds of sheep, 
one at £3 each, the other at ^4 each. If he had e:<pendcd his 
money equally in the two kinds he would have had 2 sheep more 
than he did ; find how many he bought. 

193 . A man travels 150 miles in 13 hours, partly by mil and 
partly by steamer ; if he had gone all the way by rail, he would 
have ended his journey 8 hours sooner, and saved i of the time he 
was on steamer ; how far did he go by rail ? 

194 . In a distilling operation, during 3 hours the fluid contain- 
ed 70 per cent, of alcohol, during 2^ hours 60 per cent., and during 
the remaining hours 40 per cent. What is the average strength 
of the whole fluid distilled over, assuming that it came over at a 
uniform rate during the whole time ? 

195 . During a distillation the fluid that comes over in 3 conse- 
cutive hours contains 47,35 and 20 per cent, of alcohol respectively. 
The rates at which it comes over during these 3 hours are in tlie 
ratios of 2, 3 and 4. What is the percentage of alcohol in the 
whole mixture ? 

196 . I bought a number of mangoes at 33 for R2. I divided 
the whole into two equal parts, one of which I sold at 17, and the 
other at 18 mangoes per Ri. I spent and receivcdlan Integral 
number of rupees, but bought the le?st possible number of man- 
goes. How many did I buy ? 

197 . Find the cost in rupees of one mile of railway, which 
consists of two rails, each weighing 40 lb. per yard, on wooden 
sleepers, weighing 70 lb. each, placed 2 ft. 8 in. apart. The rails 
cost in England ^6.13.0 per ton and the sleepers 2.r. £hd. each. 
The rate of freight is . 5 . o per ton, and landing charges 
amount to R2. 8a. per ton. Rate of exchange U. Zd. per rupee. 

198 . The length of the E. B. Raihvay being iio miles and the 
capital employed in its construction 1500000.'., what must be the 
gross annual trafic receipts per mile in order that a dividend of 
5 per cent, may be paid to the share-holders after allowing 45 per 
cent of the gross receipts for current expenditure ? r> 

199 . A person in India sells a bill on London for 358'., nav- 
able at 3 months’ sight at the rate of is. lojrf. per rupee. The pur- 
chaser requires payment on presentation ; what amount does he 
receive after discount at 5 per cent, has been deducted ? 
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200. The Guernsey pound contains i8 62. avoir., and the 
-<}uernsey shilling contains 13 English pence. If a Guernsey pound 
<of butter cost 1.9. 6^f., Guernsey money, what will be the price in 
English money of 2^ lb. avoir. ? 

201. A contractor employs a fixed number of men to com- 
plete a work. He may employ either of two kinds of workmen : the 
first at 26 j. 6d. per week each, the second at i8r. (id. per week 
«ach : the work of the one of the former being to that of one of 
the latter as 5 to 4. If he finishes it as quickly as possible, he 
spends ^270 more than he would have done if he had finished it 
as cheaply as possible, but takes 4 weeks less time. What would 

■ it have cost if he had employed equal numbers of the two kinds 
of workmen ? 

202. A manufactory turns out 50 tons of iron goods weekly, 
using up for that purpose 51 tons of iron at ^6. i^s. per ton, 100 
tons of coal at lu. 6d. per ton, and ^45 worth of other materials ; 
rent, rates and taxes amount to £21^ annually ; wages and inci- 

■ dental expenses to £7^ per week. At what price per cwt. must 
the iron be sold in order that the works may gain 8 per cent- per 
annum on a capital of i^SSooo ? [Reckon 52 weeks to the year.] 

203. Two lumps, composed of gold, silver and copper, together 
weigh 10 02. ; one lump contains gold 75 p. c. and silver 15 grains 
per 02., the other contains gold 85 p. c. and silver 12 grains per oz. 
The total quantity of silver in the two lumps is 141 grains. If 
the two lumps are melted and formed into one, what per cent, of 
gold will it contain ? 

204. The only three creditors of an insolvent whose assets 
amount to ;^ioo and who can pay only sd. in the £, agree among 

- themselves to take dividends in the proportion of the number of 
£. s. and d. respectively, contained in the amounts due to them. 
The dividends thus taken are in the proportion of 12 ; 7 ; 6. 
What are the amounts of their debts ? 

205. At an examination 4- of a class gains ^ of the maximum 
.-number of marks, 'rV gains f, f gains J gains and the rest 

■ The average number of marks gained by the whole class is 166 ; 
what is the maximum ? 

206. A mass of gold and silver weighing 9 lb. is worth j^3i8. 
I3J. 6d. ; if the proportions of gold and silver in it were interchang- 
ed, it would be worth £l2g. 10s. 6d. ; it is known that i oz. of gold 
and 2 oz. of silver are worth £4. Bs. l^d. ; what is the price of gold 
and silver per oz. ? 

207. A person shooting at a target, distant 550 yards, hears 
the buliet strike the target 4 seconds after he fires. A spectator, 
equally distant from the target and the shooter, hears the shot 
strike the target 2|- seconds after he heard the report ; find the 
velocity of sound. 
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20 S. A boatman rows 5 mi. with the tide m the tirne he- 
would take to row 3 mi. against it; but if the hourly velocity 
of the current were ^ a mile, he would row twice as rapidly with 
the tide as against it. Find his power of rowing in still water, 
and the velocity of the current. 

209 . A messenger sets out at the rate of 30 miles a day, but 
falls oft in his speed 4 miles daily. Four days afterwards another 
sets olt from the same place on the same route, travelling 50 miles 
the first day but falling off like the first 4 miles daily. After what 
time will one overtake the other 

210 . Six months ago A invested £7^20 in the 3 per cents, at 

95^, and six months hence he will receive four per cents, at 

127. What is the present value of his property ? 

211 . Two boats, A and J?, row a race. A takes 4 strokes to 
^’s 5, but 6 of i?’s are equal to 5 of A’s. A starts in front of Z? at 
such a distance that B must take 10 strokes to row over it. How- 
many strokes must S take before overtaking A ? 

212 . A, B and C run a mile race. .<<2 beats C by 7655 yards ; 

B beats C by li seconds ; the pace of A is 10 that of Z/ as 45 I 44. 
in what time does each run the mile ? 

213 . Three boys begin to fill a cistern ; one brings a seer 
every minute, another 2 seers every 2 minutes, and the third 3 
seers every 3 minutes. If the cistern holds 40 seers, in what tinte 
will it be filled ? 

214 . A sells his goods 10 per cent, cheaper than Z?, and ic 
per cent, dearer than C ; how much would a customer of B save 
by taking Sloo worth of goods from C? 

215 . Cannons are fired at intervals of 10 minutes in a town 
tow'ards which a passenger train is approaching at the rate of 
35 miles an hour ; if sound travels 1142 feet per second, find at 
what intervals the reports will be heard by the passengers. 

216 . A man bought a horse and a carriage for Ji5oo, and sold 
the horse at a gain of 20 p. c. and the carriage at a loss of 10 p. c., 
thus gaining 2 p. c. on his whole outlay ; for how much was the 
horse bought? 

217. If 3 men and 5 women do a piece of w'ork in 8 days, 
which 2 men and 6 children, or 5 women and 3 children, can do in 
12 days, find the relative strength of men, women and cliiUiren. 

218 . ^ Three round balls revolve with equal velocities in three 
concentric circular grooves. They start from a position in wliich tlie> 
are all in the same radius of the outermost circle. The innermost 
ball occupies 10 seconds in traversing its groove once. After what 
tune w'ill they all be again on a radius of the outermost circle, the- 
radii of the grooves being proportional to the numbers i, 3, 5 ? 
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219 . Two guns are fired at tire same place after an interval of 
21 minutes, but a person approaching the place observes that 
20 min. 14 sec. elapse between the reports ; what was his rate of 
progress, sound travelling 1125 feet per second ? 

220 . Ash saplings after 5 years’ growth are worth is. sd., and 
increase in value i.r. 3 ^- each year afterwards. For their growth 
they require each twice as many square yards as the number of 
years they are intended to grow before cutting. A plantation is 
arranged so that each year the same number may be ready for 
cutting. Find the greatest annual income which can be obtained 
per acre, allowing 20 per cent, for expenses. 
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1858 . 

1 . Multiply Ri89S7. 13a. by R568. ii|a. ; and divide the suiuc sutd 
by the same sum. Shew that one of these operations is absurd and im« 
possible and perform the other. 

2. Find the value of the decimal ‘16854, and deduce the rule arith- 
metically or algebraically. 

3. Extract the square roots of 3 and of *3 to 7 decimal places, and 
explain the rule that in integers the pointing off of the periods begins from 
the right hand, and in decimals from the left. 

4. A plate of metal is beaten to the thickness of ^ of an inch, and the 
weight of a circular medal cut from it, whose diameter is inches, is 

oz. Troy. If the same plate be beaten to the thickness of -J of an inch, 
what will be the weight of a medal cut out of it of the diameter of il inches, 
(the areas of circles being proportional to the squares of their diameters) ? 

1859 , A. 

1. What do you mean by a prime number, a factor, a ratio ? Resolve 
30 and 132 into their prime factors, and find their ratio in its simplest terms. 

2. How much muslin at Rl. 5c. 8/. per yard is equal in \-alne to 
143 yards of cambric at R3. 13a. S/. per yard ? 

3. Whether is the product of 2J and 3^ or the product of af and 3J 
the greater ? Extract the square root of the difference. 

4. _ If a person get a bequest of y of an estate of 2,000 acres, and sell 
of his share, how many acres does he retain ? 

Simplify the expression — — , 


10 4 - 


S+'sV 


5. Find, by Practice, the rent of 586 acres 1 rood 31 poles at t$. 
'loM. per acre. 

6. _ A piece of land is ii'pid poles broad, how long must it be to 
-Contain an acre ? Divide accurately 0*063 l^y 0'36. 

7. How much must be paid for ;i^i25o stock when It sells at 108 per 
■•Cent. ? 

1859 , B. 

I. A man can count at the rate of loo a minute, how lontr will it take 
him to count five hundred lakhs ? ** 
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2. A shop-keeper purchased 2Sof- yards of cloth for R900 and paid 
expenses amounting to ^103; what must he 1 charge per yard in order ta 
make a profit of 50 per cent. ? 

3. Reduce *005 of a pound to the fraction of a penny, and extract the 
square root of *00006241. 

4. Add together |f, 9 and -f of •§ of 

5. State the rules for pointing in multiplication and division of decimalS'j, 
and multiply *256 by *0025 and divide *0036 by *4 and 4 by *00001. 

1860 

1. If the ^ price of bricks depends upon their magnitude and if xoo- 
bricks, of which the length, breadth and thickness are 16, 8 and 10 inchea- 
respectively, cost R2. ga., what will be the price of 921600 bricks which' 
are one-fourth less in every dimension ? 

2. Explain the method of pointing in extracting the square roots of 
whole numbers and decimals. Find the square root of 57,214,096 and also' 
the square root of *5 to four places of decimals. 

3. Simplify (i+l-hi+fD-hii-f) and x ioA-6,VV 

4. A tea-dealer buys a chest of tea containing 2 maunds and 16 seers^. 
at R4. 20. per seer, and two chests more each containing 3 maunds and" 
24 seers, at R4. loa. per seer ; at what rate per seer must he sell the- 
whole in order to gain 576 rupees ? 


1861 . 

1. Express as a decimal fraction 

f-rioi 4+2i 

2 . Reduce 3J. 6 d. to the decimal of ;C 5 > and *0234 to a vulgar fraction. 

3. If an estate be worth ;i^2,374. i6j. per aimum, and the land-tax Cb.. 
assessed at is. ii^d. in the what will be the net annual income ? 

4. How much land may be rented for los. 6d., if 3 acres are- 

rented for £4. 13s. d,d. ? 

5. Extract the square root of *0x3099856, 


1862. 

2. What is the difference between ^ and *06 ? 

5d 3^^ 

2. Reduce *14 of a pie to the fraction of a rupee, and find the value 
of *0875 of a pound sterhng. 

3. If the wr^es of 18 coolies for a month amount to R85 when rice_ is- 
24 seers per rupee, what ought the daily pay of a coolie to be in proportion 
when the price of rice is R2. loa. %p. per maund ? 
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4. A and 5 ran a lace. A has a start of 40 yards, and sets off 5 
minutes before B, at the rate of 10 miles an hour. How soon will B over- 
take him if his rate of running is 12 miles per hour ? 

5. Extract the square root of nj\u to S places of decimals. 


1863. 


15* +6 — ■J 

1. Find the value in vulgar and decimal fractions of : ■ ~ ; — . 

/b "-“rj 

2. Find the fractional value of (2*37979 -r4*22)-r (3*041 - ■ 937 )- 

3. The weight of five casks of coffee being 31 cwU 3 qr. 13 
calculate the price at 90 shillings per cwt. 


lb., 


4. If a man can perform a journey of 170 miles in 4^ days of Tl bouts 
each, in how many days of 8^ hours will he perform a journey of 470 mil..-.? 

5. Extract the square root of 964*226704- 

6. What sum of money will produce £1^2, interest in 3J years, at 2^ 
per cent, simple interest? 


1864. 


1. How many paving stones, each measuring 14 in. by 12 in. ate 
required to pave a verandah 70 ft. long and 9 ft. broad ? 

2. Add together ^.nd /y. And simplify 


2} 


-f. 4. 7. + of -®- 

25 3J-b9? " ' 


3. Find the value of 17 cwt. 3 qr. 22 lb. at ^^4. 6s. per ewU 


4. Add together *0125 of a pound, *0625 of a shilling, and *5 of a 
peimy ; and reduce i is. g{d. to the decimal of a pound. 

5. Extract the square root of *000196 and divide the result by 140. 

6. A company guarantees to pay 5 pet cent, on shares of Ri,oooc.'.ch ; 
another guarantees to pay 43 per cent, on shares of ii75 each: the price 
of the former is 8:1,245 of latter 885. Compare the rates of 
interest which the shares return to purchasers. 


1865. 

I. Find the value of IlT + ^4'S'*l'2l.j^-f32.5|-p, both hy vulgar fractions 
and by decimals, showing that the two results coincide ; and reduce 
25'. 36'. 4S"to the decimal of 75*. 

2.. Find the product of the sum and difference of *0421 and *0029, 
and divide one-tenth of the square root of that product by ten times the 
continued product of *02, *03 and *07. 

3. How many yards of matting 3*5 feet wide will cover the floor of a 
room 85*3 ft. long, and 40*5 ft. broad; and how much will it cost at 

• 82. loa. 875. per square yard ? 

4. If the wages of 25 men amount to R766. loa. S/. in 16 days. 
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'how many men must work 24 days to receive Ri,035, the daily wages ol 
the latter being one-half those of the former ? 

5. AVhat principal in 9 years 73 days will amount to Rioo. I5«., 
-at per cent, simple interest? A bill for Rs,035. 4a. drawn on Sep- 
tember 1 3 th at 5 months was discounted on January i6th at 4 per cent. ; 
what was the discount charged ? 

1866, A. 

1. Add together -046875 and 1*23. 

Simplify and .essjtjgggi. 

•0175 -00032 

2 . Find, by Practice, the value of i ton 5 cwt. 2 qr. 14 lb. at 
-iSf. 7r?. per cwt. 

3. Find the square root of 1524-9025 and of 152-49025 to three 
■places of decimals ; and the value of -6099 of ;ifi. 5^. 31/. 

4. Three gardeners working all day can plant a field in 10 days, 
hut one of them having other employment can only work half time. How 
long will it take them to complete the work ? 

5 . Find the compound interest of £$5 for one year, payable quarterly 
-at 5 per cent, per annum. 


1866, B. 

1. Reduce 3“ . 45' . 36" *25 to the decimal of 36®. 

Simplify ( 4 -t-iHf - 1) h I of f of 2f. 

2. Find the value of 6 cwt. 2 qr. 7 lb. at ;!^3. 45. 6J^f. per cwt. 

3. Find the square of 0-0204 and the square root of 81-757764; and 
'divide one-tenth oi the latter result by one hundred times the former. 

4. Divide o- tool by 0-000390625, and 10 -01 by 390-625. 

5. What is the expense of paving a rectangular verandah whose length 
is 42 feet and breadth 15 feet with Burdwan paving stones, 18 inches 
square, and whkh cost R15 per score ? 

6. The 3 per cents, are at 85|- ; what price should the per cents, 
■bear, that an investment may be made with equal advantage in either 
•stock ? And what interest would be derived by so investing 5000/. ? 

1867. 

1. The driving wheel of a locomotive is 226 inches in circumference, 
..and makes 91 revolutions per -minute ; at what rate per hour is the engine 
-travelling ? 

2. Divide the least common multiple of 156, 260, 720 and 429 by 
their greatest common measure, and find the square root of the quotient. 

3. If a butcher buy 10 cwt. of beef at 44J. ^d. per cwt and sell it 
•at the rate of per lb. , how much does he lose or gain ? 
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4. Find the value of the following expressions 

5iiill^2^and 

1^x67 

0-625 of ;i^I43. I2f. oi’. +0*625 of ;C 7 E 

f of 5175 

5. Reduce;^!. S^’ to the fraction of 000, and 5 '^- It^- to tbt- 
fraction of ;^i5o. lOi., and express the results both as vulgar and decimal 
fractions. 

6. If ASo amount to ;C523- lof. in I year 8 months, calculate the 
rale per cent. 


1888 . 

1. Find the difference between 1*6 of 3 "4 of ;Cl*i 2 S and i of 3*6 oC 
;f9-Il25, and find the value of — 

6*27x0*5 . (i of ofaii) 

(JofJ)x8*36'^ (5 of ^) + 1*4 ' 

2. Extract the square root of 153*140625, and of 3*3 each to three 
places of decimals. 

3. If one man walks 165 miles in 6 days, how far will another man 
walk in 15 days if the first man walks 3J- miles in the same time that the 
other man walks 4 miles ? 

4. Three equal glasses are filled with a mixture lof spirits and water; 
the proportion of spirits to water in each glass is as follows : — in the first 
glass as 2 : 3, in the second as 3 ; 4, and in the third as 4 : 5. The 
contents of the three glasses are poured into a single vessel : what is the 
proportion of spirits to water in it ? 

5. Find the interest on ;C35o from 3rd Match to 2Sth December at 
4^ per cent, per annum. 

6. How many yards of carpet 25 inches wide will be required fo: 
a room 19 feet 7 inches long, and 18 feet 9 inches wide ? 


1. Simplify 


1869 . 

i+i 'i-5xy 


and reduce 4 hr. i min. loj sec. to the decimal of a week. 


2. Add together *062435 of toof- + 7‘4375 of lor. + 1 -356 of 7 j. 6 d. 4 - 
2*784 of and reduce the result , to the fraction of 29/. lor. 7W. 

3. Divide *0007 by *035 and by 3500, and extract the square root o- 
each quotient to four decima’ places. * 

4. A room is 37 ft. 2 in. long, 25 ft. 8 in. broad, and 22 ft. 6 in.- 
: fisd Che cost of- covering its four walls with paper i J yd. wide,. 

at ij. ijd. a yard. 


5. In what time will 563/. I3x. 4^. amount to ;C 90 I. I7r. 4iff. at 3?- 
oei cent. ? 
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1870 . 

1. Find the cost of matting a room whose floor is 8 yards long by 
yards wide, with mats 2 ft. wide and 9^ ft, long, at the rate of 9 annas 
2 pies per mat. 

If the same room be ISJ ft. high, find how many cubic feet it will 
contain. 

2. Distinguish between a vulgar fraction and a decimal fraction. 
Multiply 999 IIt^ by 999. 

State the rule for the multiplication of decimals, and apply it to point 
the products in (i) i‘23 x ‘ooii and (ii) 29000 x -or. 

Divide *37 by •!48, and show that 

*41 414141 

3. Find the square root of 1974O1 and of 4 ^V> the latter to four places 
of decimals. 

4. Two gangs of six men and nine men are set to reap two fields of 
35 and 45 acres respectively. The first gang complete their work in . 12 
days, in now many days will the second gang complete theirs ? 

5. Find which is the better investment, 31 - per cent, stock at 98^, or 
3J per cents, at 105. 

6. Find how many rupees are equivalent to 200/. at the rate of if. 
per rupee. 


1871. 

1. 6625 railway tickets were sold at a station, |ths of which were 
9 annas each and the rest 5 annas each. What was the amount received 
for the tickets ? 

2. Find the greatest and least of the fractions f , 5%, Add 

together of ;if2. 135. 6^1/. and (^3. 1 3s. )-r6Y and simplify ; — 

Is. - 5 

4of ii + 6xj^^+|^^' 

3. Divide *027 by 14 ‘4 and 1208-04 by ’017. Find the value of 1 1 ‘1375 
of Rfi. 8«. - -56 of R7. 8fl. and reduce Sa. (>p. to the decimal of R3. 7a, 

4. If the carriage of 9J md. for a distance of 80 miles be R3, how 
many miles should 130 md. be carried for R27. 8a. ? 

5. What sum of money will amount to R3761. ISfl., in 3^ years at 
4} per cent, per annum simple interest ? 

1872. 

1. A merchant bought goods which cost him R9,8io, la the first 
day he sold to the amount of R992. 8a. in the second to that of 

Rl»992- 8®- 3^-5 and in the next three days to an amount equal to twice 
the two former. Finding that he had one-fourth of the goods left he cal^ 
culated his profits in the five days. . How niuch were, they ? . ... . 

C A. 33 
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\ S. What fraction of Rio is R 6 . loa. %p. ? 

^ Find the value of -® of R2. 8 fl. d-'f of R4- il®’ ■l-2'05 of R 5 * 

I Simplify 4 i of ^ + ^2^”' 

3. Divide 274*72 by *0544 ; find the value (correct to six places of 

decimals) of (i) 6*645 -5’3678 ; and extract the sqvmrc 

*0022 


root of 951*1056. 

4. Find, by Practice, the cost of 1$ md. 25 sr, IZ ch. of oil at 
R12. loa. 3^. per maund. 

5. If the interest of ftr,ooo in 5 years be R250, what will be the 
interest of R3,5oo for l year and 6 months ? 


1873. 


I. 


Find the value of 


m JLm±3ix~5S|±ii_ 
^ 4-^4- i l-froflS^' 
3i 


(ii) 24^ of R-103. 7fl. 6 p. 

If of a maund is worth B45, what is the price of -J of a maund? 

2. Reduce to a decimal j *019 to a vulgar fraction } and 

„t_r3oU, 

1*3+2*102 *37018*81 

^ 3. What is the expense of matting a room 31 ft. 5 in. long by 20 ft. 
4 in. wide, the mat costing 14a. per 12 square hath, (linear hath = 18 in.) ? 

4. In what time will R8,5oo amount to R-15,767. Sc. at 4J per cent, 
per annum ? 

5. A person owes the sum of 8:31,500 and P.S,5oo ; and his property 
only amounts to 8x4,125. How much is he able to pay in the rupee ? and 
what is the loss upon the second debt ? 


1874. 

1. mat fraction of f of a rupee is ^ of RS j and wh&t proportion 
does their difference beat to their sum ? 

Divide 999*666 by *30036 ; and 2*3571428 by 10*2142857. 

2. When rice is lo seers the rupee, nine persons can be fed for 30 days 
j at a certain cost For how many days can six persons he fed at the * 

cost when rice is I4 seers the rupee ? 

• box 3 ft. 8 in. long, 2 ft. 5 in. high, and 2 ft. 4 in. wide, 

IS made of board one inch thick- Find the qiuiniity of wood use(| • and 
the cubical content of the box. 

It is said that 240,000 letters are posted in Berlin dailj’, 16 *6 per 
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•cent, of which are town letters. This gives one letter for every three • 
spersons in Berlin ; what is its population ? 

5. What sum will amount to a lakh of rupees in ten years at 5 per 
■cent, simple interest ? 

Find the discount on Rl,3o8 due two years hence at per cent. 
,per annum. 


1875 . 


X. Simplify 


17 


7 + 


4-2i 


£021^/ 37_I5\ 

2193 ‘ \ 48 16/* 


Find the value of R17. 6a. 4^. +3f of R12. 5a. ii^. +R5-49583 ; 
and extract the square root of '049 to four places of decimals. 


2. person received on the death of his 'aunt of her property and 
^^ent "54 of it in pajdng off his debts ; what fraction of his aunt’s propeity 
•did he then possess ? 


3. A room is 30 ft long, 22 ft wide, 18^ ft, high, and has 5 doors and 
,3 windows ; find the expense of colouring the wjdls at 3a. per sq. yd., 
deducting 30 sq. f(. for each door and window. 

4. Find the ^nsenl worlh of Rl9,02l due 4 years hence at 3f pet 

cent 


5. If Ri 6,430 be invested in the Government 4I per cent loan at 
106, what is the monthly income derived ? Supposing that the loan is paid 
■off at par in 10 years, what would be the rate of simple interest (per cent 
per annum) on the sum invested ? 


1876. 


I. Simplify 


5f ~3t'f'4iV 


3H 



Find the value of -/g- of R16. 140.-1*14 of R5. 00. 3^.+ If of 
.R9, 6a. 6p. 

Reduce (16*05 -6 ‘25) of a rupee to the decimal of R22. la. 

2. An equal number of men, women, and boys earned R39. 6a. 
in 7 days. Each boy received 2a. a day, each woman 3a, 6/., and each 
man 4a. 6p. How many were there of each ? 

Find the square root of 531*065 to five places of decimals. 

3. How many yards of matting 2 ft. 4 in. wide will be required for 
a square room, whose side is 9 ft 4 in. ? and what will be the price of it 
•at 2a. 3/. per yard ? 

Find the value of 33 cwt 3 qr. 7 Ib. at £6. •js. M. per cwt 

4. If4,ooo men have provisions for 190 days, and if after 30 days 
4oo men go away, find how long the remaining provisions will serve ihe- 
aumber left. 
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5. At what rate per cent} simple interest, will RX46Z. Sff. amount 
to 141725. 12a. in 4 years? 


1877. 


I. Simplify 




~ and find the value of 


4 “f'Of 55 ' 'A' 45 ' — 

of i6j. lid. of ir. 4^. +;^3'23- 

fc Find, by Practice, the value of 739^ maunds of .sugar at R 1231. 
• 4ff. per hundred maunds. 

3. Find the discount on ;^ 4 S 3 . 15 *. due 6 years hence at 3^ p-'r cent, 
per annum. 

4. A man sells 3 per cent stock at 75, and invests the proccccl.s in 

5 per cents. ; at what rate must he buy them in order that his income may 
be the same as before ? • 

5. If 7 men and 5 boys can reap 168 acres in 18 days, how many .lay., 
will 15 men and 5 boys take to reap 700 acres, one man being able to tio 
three times as much work as a boy ? 

6. In a rectangular area, 100 yards long and 50 yards broad, there 
are two paths crossing one another, each parallel to one side of the 
rectangle, and each 4 yards broad. Find the cost of paving the area witli 
stone at 12a. per square yard, and of covering the paths with gravel at 6c. 

. per square yard. 

1878. 

) 

Z. Calculate to three places of decimals the value cf 

3-14159 

2. Calculate to five places of decimals the square root of I +(’067)*. 

3. Reduce R483. 12a. 6/. to the decimal of Rl,2go. la. 4p. 

4. Find the simple interest on R757. 4c. 3p. for 343 days at 3 J per 
cent per annum. 

5. Add together, xrsi so ritr* Exprcis your answer as a 

decimal. 

6. Find, by Practice, the value of 99 cwt 3 qr. 27 lb. at 2*. Cd. 
per cwt. 

1879. 

1. What is the local value of each of the figures composing the number 
456-654? 

2. R49 was divided amongst 150 children, each girl had So. and each 
, boy 4a. ; how many boys were there? 

3. Simplify — 

(a) 


180 X 36 
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(c) *1596 X -472 -r 27. 

{d) What decimal of £4. 35. ^d. -Is of £5. 8j. ^d. ? 

4. A tank 75 yards long, 30 yards broad, and li feet deep, is full of 
•^ater ; how many times can each of 16 water-carts, length 5 ft., bre.adth 

5 ft., and depth 27 inches, be filled from the tank beJore the water in it 
•falls 6 inches ? 

5. If 17 men can build a wall 100 yards long, 12 ft. high and 2J ft. 
thick in 25 days, how many will build a wall twice the site in half the 
time ? 

6. Find the change of income when a person transfers £2,616. qr. 
-from the 5 per cents, at 95^ to the 4 per cents, at 83, brokerage as usual. 

7. In a game of skill A can give B, and B can give C, lO points out 
- of a game of 50 ; how many should A give C ? 


1880. 


I. Express each of the figures composing the number 123*456 as a 
^multiple or sub-multiple of 10. 


What fraction must be added to 2j-}- 


2-i- 4 

03 g 


-2f of ^ that the sum 


3i + ^ 

vinay be equal to 3 ? 

2. (a) What fraction off of ftiSy. 5a. is R28. 8a. ? 

(6) Of what sum of money will *325 be £1^ ? 

(c) Extract the square root of 7 ’0225. 

3. Divide £127. 8s. arnong 2 men, 3 women and 7 boys, giving each 
•of the boys J of what a rvoman receives and each of the men twice as 
•much as a woman. 


4. A leaky cistern is filled in 5 hours with 30 pails of 3 gallons each, 
but in 3 hours with 20 pails of 4 gallons each, the pails being poured in at 
intervals. Find how much the cistern holds, and in what time the water 
would waste away. 

5. A race-course is ^ a mile long ; A and B run a race and A wins 
by 10 yards ; C and B> run over the same course and C wins by 30 
yards ; B and B run over it and B wins by 20 yards ; if A and C run over 
it which should win, and by how much ? 

6. A tradesman puts two prices on his goods ; one for ready money, 
the other for 6 month’s credit, interest being calculated at I2| per cent 
per annum. If the credit price of an article be 526 . ga., what ia Ua 
iSash price ? 


1881. 

I. What do you mean by MuUiplication'i Define quoiientf facto*- ] 
■i^ovocr, expression and dimension. 
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Add together J, 4 j ■&> t * eimplify 
4 1^11 3 


3 . 
T 


of 241 - ■T"' 


+ 3ii-. 


^+1 " -*» ■ 13-31 ■ 3-2lf 

3. What decimal of ft45 is R35. 20. 6 p. ? Find the value of- 


— of 8J annas, 

•0015 

4. Express 37 ’8463 as an improper vulgar fraction in its lowest terms 
and find, correct to 4 places of decimals, the result of dividing the square 
root of this number by the square root ol il. 

5. A man who has a certain capital calculates that if he invest it 
in si per cent, stock at 91 his income will be more than if he invest it- 
in 3 per cent, stock at 88. What is his capital ? 


1882 . 

1. The quotient arising from the division of 6739546 by a certain 
number is 1559 and the remainder is 3107 : find the divisor. 

2, Subtract 4 of 4 of of ;^3i. 5?. from i ol of -J J of £loo. l 6 s. 
Sd.f and express the remainder as the decimal of;^lo. Sr. 4//. 

3. Seven bells begin to strike simultaneously and strike at intervaly 
of 2, 3, 5, 15, 21, 65, 77 seconds respectively. After what time will they 
again strike simultaneously, and how often will each have struck ? 

4- (i) Simplify of* of 14 ). 

It “IT 

(ii) Find the value of ^0 ^vc places of decimals, 

5. A besieged garrison consists of 300 men, 120 women, 'tnd 4a 
children, and has provisions enough for 200 men for 30 days. If a woman 
eats I as much as a man, and a child .1 as much, and if after 6 davs 
100 men with all the women and children escape, for how long will the 
remaining provisions last the garrison ? 

6. A person begins to speculate with a certain sum of money : in his 
first transaction he loses ^tb of this sum : in liis second he gain.s 10 pet 
cent, on his investment : in his third he loses i^iths of the sum invested : 
in his fourth he gains 66f per cent. If he then has R 10,000, with what 
sum did he start ? 


1883 , 

Z. Divide s 4 + 8/^-4 of (7i-34) by II+- 


I — 


1 + 


8 * 


2. Dividethe square root of 122-257249 by -36856 and multiply the- 
quotient by the square root of -000625. 
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3. Vk hat rlecimal of a square yard is 9 square inches ? Add totjethet 

I'032 of .ft5> '640^ ’25 and ‘08 of half a rupee. What is the value 

of;^io-54i6? 

4. find by “Practice” the value of 6 tons 3 cwt. 21 lb. 14 oz. at 
£'^. 105. per ton. 

5. If it costs ft20o to build a wall 6 ft. high by i ft. 3 in. broad by 
166 ft. 8 in. long, what will be the cost of building a wall 3J ft. by i J ft. 
by 1 15 ft. ? 

6. When will the interest amount to the principal at 3J per cent, pet 
annum ? What will the interest on fti50 at one anna per rupee per 
month amount to in S years, and how much is that rate pet cent, per 
annam ? 


1885. 

I. Of what number Is 2^ the |th part ? 

— 1 . 5 01 

By what fraction must— of ~ f be divided in order 

lA i+ii 7r 

to give a quotient ? 

Simplify 

^ •I2X‘I2 * 

and express your result as a fracton of '6. 

Reduce f of 165. to the decimal of £1. 95. lolcf. 

3. What circulating decimal multiplied by— will give 2 for a product ? 

42 

If •428571 of a barrel of beet be worth *72 of ;i^2. 105., what is the 
value of ’625 of the remainder ? 

4. Find the price of 10 lb. ii oz. 16 dwt. 16 gr. of gold at ^3. 175. 
10^^. per oz. 

Extract the square roots of g| and to 4 places, 

5. If 27 men can perform a piece of work in 15 days, how many men 
must be added to the number that the work may be finished in three-fifths 
of the time ? 

I buy a horse for ;^40 and sell it for ;i^45 at a credit of S months. What 
do 1 gain per cent., reckoning money worth 6 per cent, per annum ? 

6. Which is the better investment, bank stock paying lo per cent, at 
319 or 3 per cent, consols at g6 ? 

What will be the cost of ;^i,5oo 3 pet cent, consols at Sgf, brokerage 
being i per cent. ? What rate of interest will such investment obtain ? 


1880. 

X. Divide I . LT V 7 8 by , . ' t i * 
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2- i 6 *125 1*5 3-42 

Reduce to the fraction of £•;. i8f. 6J<£ 


2, Simplify 
3 


What fraction of;^Io must be added to /.iC). los. y/. to make it £20 7 

4. What decimal of a mds. 20 seers is ^ of 7 mds. 5 seers ? Reduce 
5^ sq. yds. to the decimal of an acre. 


5. Find the value, by Practice, of 2 tons 15 cwl. 35 lb. at £^ 2 - 
8 d, per ton. 

6. What sum of money at 4 per cent, simple interc.st wilt secure the 
same income as ^2547:; at 4^ per cent. ? 

7. If a rupee is equivalent to ir. 6 Jnf., what is the price of a sovereign 
in rupees ? If, after buying 250 sovereigns at this price, I sell them 
when ihe rupee is equivalent to is. 6 c/,, how much shall I pain or lo^e hy 
the Iran-aclion ? 


1887. 

1. Simplify 

(а) (4|-i^)x(3i-i)^(i3J + 7i) of 

* W 

( б ) I ’83 -i-g '041 6 4- -5 -5^ 

I’0025+ '0625 - 1^*5 ‘ 

2. Express f of "js. 6rf. + 1*25 of 5r. - "545 of 9r. 2(f. as a decimal 
fraction of ;^io. 

3. (a) Find, by Practice, the value of 5 tons 5 cwt. 2qr. 17^ 1 !^. at 
£' 1 , 6j. 8 d. per ton. 

{h) Find the income on which the income-tax at CA per rupee 

Is £52. la. 6 ,p. 

4. If 50 men can do a piece of work in 12 days, working S hours a 
day, how many hours a day would 60 men have to work in order tn do 
another piece of work twice as great in 16 days ? 

S' If R450 amount to R540 in 4ycars at simple interest, wh.it sum 
will amount to R637. 8ct. in 5 years at the same rate ? 

6. Extract the square root of 177*1561, and of *2 to 3 decimal places- 


1888. 


X. Simplify 


4(i=V0f?4-^0f2^) 

iWx 






1 y 1 1 V T ^ * 


2. Divide l6'oi6 by *00143, ^^d extract the square root of I440*9'')i6. 

v’ together 55*5002, 3*17, 4*506 and 75*271, and find the value 
ofthe following *7365 of ;{; 3 , 6 r. 8 cf. *504 of £1$. I2r. 6.'f. -f 2*10208* 


4 Find by “Practice” the value of 2 tons 7 cwl. cqr, 11 lb. at /at. 
I2r. 6 d. per cwt. 
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5. A man can walk 600 miles in 35 days, resting 9 hours ,eaeh day ; 
''how long will he take to walk 375 miles if he rests 10 hours each day, .and 
walks times as fast as before ? 

6. If the interest on money be one pie per rupee per month, what is 
the rate per cent per annum ? 

A man hoMs 15 * shares of a bank, and receives ;^I9. is. 30?. per quarter. 
If the interest he receives be $ per cent, per annum, find the value of a 
share. 

1889 . , ' 

1. ulultiply ’0069347 by 7439 ’6. 

2. Divide 2ioo’oo6983 by 243 '5846 correct to five places of decimals. 

3. Find in any way the value of 1,347 cwt. 3 qr. and 21 lb. at ;^3. 

-lyr. per cwt. 

4. Extract the square root of i +(’0634)* to six places of decimals. 

5. Find in English money the value of R 100, 000 at is. per 

•rupee. 

1890 . 

1. Simplify 2^ of -——f V -l- 3r + find by Practice the 

* 5 ir“*^Ti 7 

value of 3,049 articles at R7. I3tf. •jjp. each. 

2. Divide 27*03 by *0037, and reduce 7^-’io5-’2j to a vulgar 

fraction. ,/ 

3. Find the cost of putting a fence round a square field whose area is 
13*225 acres at Rl. 120. per yard. 

4. A piece of work can be done in 72 days by 17 men working 
together. If after 9 days of work these are joined by 4 others, in how many 
days will the work be finished ? 

5. Find the price of 45- per cent. Government Promissory Notes when 
-an investment of RS9,422. 8a. produces a monthly income R213. 120. 


1891 . 


I. 

(a) 


Simplify the jpUowing expressions : 



6 — ^ » 
T 

’F** 




z 



2. Find the value of 2*4607 x *06 - 3*75 x ’012 +2*163 + 1 '03. 

3. Find the value of 15 cwt. 3 qr. 9 lb. at R2S. 12a. T/J. per cwt 

4. If a man walking at the rate of 3} miles an hour, walks to a place 
■ in 4 hours 30 minutes, how long mil it take a man, walking at the rate 
•^of 3^ miles an hour, to walk there and back ? 
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5. A man invests a certain sum in 4i per cent. Govcrnm"nl Pancr- 
at 104. The price falling to loi, he sells out and loses R600 by the 
transaction, exclusive of brokerage. Find the sum invested. 

6. ^ gives 5 10 yards’ start and C 15 yards’ start in a race of' 
100 yards ; how much should B give C iu 150 yards ? 

1802 . 


r. Simplify 


41-71 + 3 ? 

ll| of tV of Z 


of 12 


2 . Find, to the nearest integer, the value of 


39-37 y. 76 ox T 3 ‘ 59 G 
1-293 X *2 


3. Find the square roots of * 097344 > of *009504, and of -99O004. 

4. Find the interest on lo lakhs of rupees for 10 days at 4^ per cent, 
per annum. 

5 - ;^3)000, which I held in the Four per cents., was sold for me when > 
they were at Saf by a broker whose commission is i per cent. ; and the 
proceeds were ce-invested by him in the Four and a half per cents, at gSJ. 
What amount of the latter stock did he purchase ? 


1893 . 

K. Simplify 

(1) i + 

(2) . V 

l + ii 51 - 

2. Divide 1-84626 by 23-4. 

Express -456 and -654 as vulgar fractions reduced lo their lowest terms, 
«nd their sum as a circulating decimal. 

3. Find the cost of 73 cwt. 3 qr. 14 lb. at i^s. GZ. per cwt. 

4. Distinguish between true discount and banker’s discount. 

Find the former in the case of a bill for R34S6. 63. Sp. due 1 6 months 
hence, the rate of interest being 5i per cent, per annum. 

5. A man invests R163000, part in Government . 4 per cent, stock at 

108, and the remainder in Municipal 5 per cent. dLl)enlurc stock at logj. 
Find how much he must invest in each in order that he may have an equal 
income from the two sources. ^ 


1894 . 

1. In a compound metal containing tin and copper only, the propor- 
tionof tin to copper is 7-75 to 92-25. Find to the nearest penny the 
value of 8 cwt. 3 qr. of it. Tin costs 140/. ; copper So/, per ton. 

2. A rectangular court is 50 yards long and 30 yards broad. It has 
paths joining the middle points of the opposite sides of 6 feet in breadth 
and also paths of the same breadth running all round it. The remainder i'- 
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covered with grass. li the cost of the" jjav'iment be u. 8//. per squaro- 
foot and the turf 3r. per square yard, find the cost of laying out the court. 

3. Find the value of *2671875 of ;^3 in shillings, pence, and decimal 
of a penny. 

4. Find the square root of I — (*0678)* to four places of decimals. 

5. At a cricket match, a contractor provided luncheon for 24, and' 
fixed the price to gain 12J per cent, on his outlay. Three persons were 
absent. The remaining 21 paid the fixed price, and the contractor lost 
2 rupees. What was the charge ? 

1896. 


I. Find the square root of i + i{’ 034 S)* correctly to four places of- 
decimals. 


2. Find the sum of money which put out at simple interest at 2| pec. 
cent, per annum will in 134 days exactly produce fti24. loa. 

(A year contains 365 days.) 

3. If one pound sterling he worth twenty-five francs and sixty cen- 
times ; and also worth six thalers and twenty silber groschen ; how many.- 
ftancs and centimes is one thaler worth ? 


[N, B, one thaler =30 silber groschen. 
one franc = ICX3 centimes.] 


4* 


Simplify 




Hof 


9x5 

14x3 


Hi 

is' 


5. I invest R12805 in the four per cents, at 98^, and when they have- 
risen to I02|- 1 sell outiand invest in the 4^ per cents, at 105^ ; what ia 
the change in my income ? (Brokerage per cent, on all transactions). 

Or convert into a decimal fraction, pointing out accurately tha- 

recurring portion (if any). 


1896. 


I. What greatest number and what least number can be subtracted- 
from 23759143 that the remainders may be divisible by 24, 35, 91, 130,, 
and 150 ? 

a. (x) Simplify 


(2) Divide *0023465 by *03125. 


(id: 


3. Extract the square root of 5 f correct to 4 places of decimals. 

4. Find the simple interest on R4235. 12a. 9f/>. for 3 years and- 
7 months at 3^ per cent, per annum. 

5. If by selling a horse for ftlioo, I lose 18 per cent ; how much., 
per cent, should I have gained or lost, had it been sold for fti320 ? 
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6. A man invested the same sum in two dificrent_ slocks, 35 cent. 
Government Securities at 103J and 4 per cent Municipal debentures at 
105; his income from one is R93 more than from the other ; what sum 
''^as invested in each stock? 


1897. 

1. P.! iuce 

-g.y . 3 ^^ 3 y^ 3 ir~l I cwt 3 qr. 7 Ib. to the deci- 
zi + ii ' 3 i>i 3 i+ 3 i-+^ 

^■mal of zi tons. 

(a) Find the vulgar fraction equivalent to the recurring tlcclmal -133, 
without assuming any rule, 

2. What do you understand by an aliijnot jiart of a quantity? Is .an 
area equal to iSi sq. yd. an aliquot part of an acre? 

Find, by Practice, the income-tax on R12S0. lor. 8/, at the rate of 
5 pies per ft. 

3. What is meant by the ratio of one quantity to another? What i"; a 
^proportions 

320 people dine together 4 days a week, but on the remaining 3 days 
some are absent ; the consumption of food is thus reduced, for the whole 
week, in the ratio of log to 1 12. Find the number of ai).-'.iuees. 

4. In what time will R3S46 amount to P.7d!>3 at 3} jier cent, simple 
interest ? 

5. A person has stock in the 3! per cent. Government securiti.'.'^, 
which yields R28S6 a year. He sells out half of the slock at lool, am! 
invests the proceeds in Howrah Mills shar* s at 153. What divi'i. n.! 

■ought the latter to pay that he may thereby increaS’-- his annual incom- 
'by ft33o ? 

6. Extract the square root of 3'I4159 to 4 decimal places. 


1898 . 


1. What is that least number which being divided by 4S, 64, 7c, So, 
1120 and 140 leaves the remainders 38, 54, 62, 70, no and 330 respectively? 


I. 


(a) Simplify g of J -f ,V) -b ^ 


tlecimals. 


( 5 ) What decimal of £2, 131. 4^?. is *0525 of 2‘6 of £1. 6x. S-^. ? 
Extract the square root of 54756, also o! (.foa)^ to 4 places 


4. What sum will amount to R300 in 3J years at percent, p.t 
"annum simple interest? 

5. A grocer buys 480 mds, of sugar for ft6i35 payable at the end n*' 
5 months, and on the same day sells them at R12. iin. ' per maund rea ' , 
money. What per cent, does he gain or lose bv the transaction, reckonin ’' 
■interest at 9 per cent, per annum? 
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6 . On --IhuJ 01 a ceriain capital is invested in the 3rV p«r cent 
overnment Securities at 105, one-fourth in the 3 per cent, Governmeni, 
icurittes at 97 and the remainder in the 45. per cent. Calcutta Municipal ■' 
ehentures ftt If the total annual income is ^330. what is the 

ipital? 


1899. 


1. Find the greatest number which will divide 1028, 1629 and 2130 
aving the remainders 3, 4 and 5 respectively. ^ 


2. (a) Simplify 




#+tV 9-f- lo^* 


^l{f+§)of 


3 tons 3,cwt. 

4 tons 3 cwt.' 


( 6 ) Prove that •234=|-|| without assuming the rule of converting a.. 


curring decimal into a vulgar fraction, 


3. Find by practice, or otherwise, the value of 7 tons 2 cwt. 2 qrs. 
R3. 2a. per maund, assuming that l ton is equal to 27,^ maimds. 

4. Extract the square root of 51076 and of *051076. 

5. A grocer mixed 20 maunds of one kind of rice at R4 a maund with, 
certain quantity of a second kind of rice at R3. 8 a. a maund, and selling 

:e mixed rice at R3. 12a. a maund, gained Rio. Find how much rice he 
fxed, and the gain per cent, on his outlay. 

6. Find the discount on R1218 due six months hence at 3 per cent. . 
it annum simple interest. 


1900. 


I. V 7 hat do you understand by the Greatest Common Measure and 
.e Least Common Multiple of two or more whole numbers ? Nine bells 
;gin to strike simultaneously and strike at intervals of i, 2, 3, 4, 5, 6 , 7, , 
9 seconds respectively. After what interval of time will they next strike • 
multaneousi}' ? 


2 . 


(a) Simplify 


i6tV- 32 ofgj - 2ifgof4l + |of I3f __ 67 . 

|ofsJ + 3| 5l-"45-of§ 117 ' 


ih 


(i) Reduce *0416 to its equivalent vulgar fraction in its lowest term% 
id explain the reason for the process you employ. 


3. Find the value of (1*25)® -l-2*25 x(r*25)2 +375 x(*75)» -f (*75)%, 
ithout reducing the decimals to vulgar fractions. 

4. The length, the breadth and the height of a room are 25 ft. 7 ins., 

1 ft! 5 ins. and 14 ft. respectively. Its walls are papered at 3jr. 6 d. a sq. 
1 . and its ceiling painted at is. 2d. a sq. ft. Find the total cost. 

5. The subscriptions to a certain memorial fund amount to R976. 
and each person subscribed as many annas as there were subscribers 

together. Find the number of subscribers. 

6. Explain clearly what you mean by saying that the 3^- per cent 
overnment Securities are at lol. 


A person invests Rl9,7oo in the 3J per cent Government Securities 
qS^r and when they rise to loi J he sells out and invests the proceeds 
the ’4^ per cent Calcutta Municipal Debentures at Ii 4 w* Find the-., 

taage in his income. 
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I. 


190L 

(fl) Simplify of ^-*585 X *42857, expressing your 

\ I ^ 323 221 321V 

-answer as a decimal. 

{ d ) Reduce iSr. 42^ to the decimal of Rioo. (;^i = Rt5.) 

8 . {a) What is meant by an aliquot part of a number ? 

Is 2f yds. an aliquot part of a mile ? 

{b) Find by Practice, or otherwise, the value of 2$ tons 15 cwU 
-3 qrs. 17? lb. at 135. i,d. per ton. 

3. If the fourpenny loaf weighs 3 lb. 9 oz- when wheat is at 95. 4!/. 
■per bushel, what ought the sixpenny loaf to weigh when wheat is at 1 ir. 

Xd. per bushel ? 

4. [a) Define Interest. What do you understand by the expression 
- Rate per cent, per annum ? 

{b) At what rate per cent per annum simple interest will ;^20O 
amount to ;C236. 13^. epl. in 4 years 7 months? 

5. Extract the square root of 7468 •4164. 

6. A man invests one-third of his capital in the 3J per cent. Govern* 
ment Securities at 965, and the remaining two-thirds in the 4^ per cent. 
Calcutta Municipal Debentures at I05J. If the difTerence of the two 
annual incomes be R1997, find his capital. 


1902. 


(o) How can you ascertain whether a given vulgar fraction can be 
[ to a terminating or a recurring decimal without actually convert* 
What kind of decimal will the fraction -jr tin 


■’reduced to a terminating 
ing it into a decimal? 
produce ? 

{b) Simplify 

I ^ - ■f 2 -o 83 of 

3-1— V 


2 cwt. 2 qr s. 21 lb. 
10 cwt 2 qrs. 1 1 lb. 


®~7+v 

-and reduce the result to the decimal of I*l. 

2. The area of a rectangular field whose breadth is 500 yards is 100 
acres. Find the cost pf cultivating it at R3. 22. 8/. per loo square yards 
-and also the cost of fencing it round at R2. 82. per yard. 

3. If 12 men and 15 boys can do a piece of work in 30 days working 
7i hours a day, how many boys must assist 21 men to do a piece of work 
twice as great in 25 days, working 9 hours a day? (3 men = 5 boys.) 

4- Extract the square roots of 5^^ and 76'I9S441. 

5. (o) Define discount 

( 3 ) Find the discount on ;^7oo due 3 years 4 months hence at 5 per 
'cent per annum simple interest. 
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, 6. Which is the better investment, the 3^ per cent. Government 

Securities at 95I, or the 4 per cent. Calcutta Municipal Debentures at 
301 ^ ? What will be the difference in the annual income by investing 
1^22,127 in cacli of them ? 


1903 . 

I. (ff) Simplify ; — 

•67 X ’67 X *67 - -ooi _ -57 

•67 X ’67 + ’067 + 'OI ^ ^ ^ I 



(6) What decimal of a mile is a yard ? 

2. (a) What is meant by the aliquot part of a number ? Is an acre 
-■an aliquot part of a square mile ? 

( 5 ) Find by practice, or otherwise, the price of 25 tons 12 cwt. 3 qis. 
17^ lb. at 6/. I3r. 4flf. pet ton. 

3. Three taps A, B and C can fill a cistern in 5, 6 and 7^ minutes 
respectively. They are all turned on at once ; but after one minute, A 
is turned off. How much longer will B and C take to fill the cistern ? 

4. (a) Define the square root of a number. 

(6) Extract the square toot of iojVj and of 2^ to four places of 
decimals. 

5. A man buys wine at $s. a gallon j he mixes it with water, and by 
-selling the mixture at 4s. a gallon gains 12^ per cent, on his outlay. 
How much water did each gallon of the mixture contain ? 

6. (a) Define Present Worth. 

(i) A tradesman marks his goods with two prices, one for ready money 
and the other for 3 month’s credit, allowing interest at 4^ per cent, per 
annum. If the credit price be marked at F:50. par., what ought to be 
the cash price ? 

1904 . 


I. Define the G. C. M. and the L. C. M. of two or more numbers. 


(o) Find the greatest number of six digits which is exactly divisible 
“by 27, 45, 60, 72 and 96. 

2. Write down the local value of each of the figures in the number 


■010203. 

(a) Simplify 


(•0I^»+(-02)=‘-K-03)’ •o-qO-^ • 3^- 

(•OOI -k *002-1-003)* ^ iS-f- 


of 


3. A can do a piece of work in 25 days, B in 2;o days, and C in 
34 ■ days. The three work together for 2 days, and then A and B 
leave; but C continues, and after days is rejoined by A, who 
brings D along with him, and these three finish the remainder of 
the work in 3 days. In what time would D alone have done the whole 
work ? . . ' • 
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4. The area of a square cricket field is 9 ac. 3 ro. 8 *16 po. j iad 
the length of a side, 

5. Define Discount. 

(a) The difference between the interest and the discount on a certain 
sum for 3 years 4 months at 5 per cent, per annum is /'16. laj. Ad. 
Find the sum, 

6. A person invests a certain sum in the 3J per cent. Government 

Securities when they are at 97I ; had he waited till they had fallen "to 
971 ^, he would have had Rs. 400 more of Government Securities, llow 
much money did he invest, per cent, being charged as brokerage in 
both cases ? ^ 


1905 . 


\. When is one number said to be a wrajrrrr of another? What is a 

Prime Number. 


A man bought two heaps of mangoc.s, one for Rs. 10. cm and th- 
other for Rs. iS. oa. 9/. If the price of each mango be the .s.ame and not 
less fthan two and not more than three annas, find the total niimb-r of 
mangoes he bought. 

2. (r) What is the meaning of ^ and of J of J ? 

(2) Simplify ; — 


(Sf-Zir) of of of 3 3 cut. 

'■ 3 t / 9 cu t. 

three places of 


4- Find the cost of paving a pathway 6 ft. 
diately outside a flov/er garden, 21 yds. Jonf^ a 
per sq. yd. 


wide, round and imnie- 
nd 10 yds. broad, at 5} pies 


5. Find the price of 35 mds. I3|. srs. of 

If it is sold at the rate of Ra. -if.a 
per cent. ? o a- • 


rice at R3. 2s. p.,-r m.atin l. 
per maund, wh.at is the profit 


Thf JS' f “',hf •'! 

fnToX rH' r h-v much 


1906 . 


I. (I) Whm famemmbersaidto b= . ^„mpu of o„„,h.r f II„„ 

a ? 


c.yo„ by tapocion wbelhor o^givkn Sk ukTuWp,' of' 

2 . (I) Wbat is tbo moaning of i of J f Givt an Uluslration. 


0, 24, 
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(2) Simplify : — 


(а) 12 X “ •5V“TTT"'!i3j) 

( б ) ^‘59x1 5- 9 - ‘41 X 4 ‘i 

15-9 -4*1 


IIJ. 

12s. -^d' 


3. The cost of matting a room 16 ft. broad and 12 ft. high at 3a,'. per 
sq. yd. is R7. ga. 4A What will be the cost of papering its walls at the 
same rate, allowing for six doors, each 6 ft- by 3 ft. i 

^ Extract the square root of '027 and of | correct to four places of 
decimals. 


5. A book sent from England costs me {including Rr. 20. postage) 
Rs. 12. la. But my bookseller allows me a discount of 2d. in the shilling 
on the published price. What is the published price in English money, 
the rate of exchange being ir. 6 ^. for the rupee ? 

6. Define Present Worth. 

A man bought a horse for 30 guineas and sold him immediately for ,^36. 
ir. payable at the end of 6 months. If interest be reckoned at 6 per cent, 
pet annum, find his gain per cent, upon the transaction. 


1907. 


I. What do you understand by the G. C. M. and the L. C. M. of two or 
more integers ? What is a prime number ? Find the least number which is 
exactly divisible by 12, 34, 56 and 78. 


2. Simplify 

, . *2 X *2 X '2+ *02 X *02 X ‘02 2i-I’l6 

Cl) — 


(2) 


*6 X '6 X '6 + ’06 X *06 X '06 ' 2'3 + 1 * 
Rs. 2. 5 fl. 6/. _ I hr. 16 m. 45 sec. 


Rs. 3. 12a. 2 hr. 7 m. 55 sec. ’ 

3. Find the price of 8 mds. 16 srs. 2 chks. of rice at Rs. 5. 9a; per 
maund. 


4. How many paving stones, each of them I foot long and 9 in. wide, 
will be required for paving a street 30 ft. wide, surrounding the outside of a 
square grass plot, the area of the grass plot being 10 acres ? 

5. If 8 men or 15 women can earn Rs. 120 in 30 days, how much can 
21 men and 24 women earn in 45 days ? 

6. The debts of a bankrupt amount to ;i^ 2 l 34 . ioj. 6 d. and his assets 
consist of property worth ;if9l6. 5J. 4</. and an undiscounted Bill of;^5i3. 
due 4 months hence, simple interest at 4 per cent. How much in the 
pound can he pay to his creditors ? ■ 


1908. 


I.' (l) When can a vulgar fraction be converted into a terminating 
decimal ? - What kind of decimal will the fraction ^ produce ? 

24 C. A. 
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(2) Simplify 

2^+4 of 2^-ij , _ 2 £ 2 -£LLE^ 3 ^L!lL-ofRs. 2.8^ 

3’6 + 'iSX4-i-'24-2'i 17 ‘5625 of 2 ind, 20 J sr. 

2. Find by practice or otherwise the value of 5 acres 3 roods 7 poles 

sq. yds. of land at ^l6l. 6 s. Sd. per acre. 

3. (a) The hands of a clock coincide after every 66 minutes of 
correct time. How much is the clock fast or slow in 24 hours ? 

(5) A race course is 440 yds. long. ./I and B run a race and 
A wins by 5 yds. B and C run over the same course and /> wins by 
4 yds. ; C and D run over it and D wins by 16 yds. If A and D run over 
it which would win and by how much ? 

4. (a) What number multiplied by itself will produce 4 i j > ^ 

( 5 ) Extract the square root of \ correct to four places of decimals. 

5. A trader allows a discount of 5 per cent, to his customers. What 
price should he mark on an article the cost price of which is K712. Sa., so 
as to make a clear profit of 33^ p. c. on his outlay ? 

6. A person invests rupees 44100 in the 3^ p. c. Government Sccuri. 
ties at 98 and svhen they rise to gSj he sells out and invists the proceeds in 
the 5 p. c. Calcutta Municipal Debentures at iioj *. Find the a'.tcration in 
his income. 


ALTERNATIVE QUESTIONS. 

2. A reservoir is 25 ft. 5 in. long and 12 ft. lo in. wide. How 
many gallons of water must be drawn off to make the surface sink I ft. ? 
(A cubic foot of water weighs 1000 ounces and 1 gallon = lo lb. 
avoirdupois). 

4, The discount on a certain sum due 2 years hence is R63S. Sa. and 
the interest on the same sum for the same time is R71S. 50. Find the sum 
and the rate per cent per annum. 


1. 

2 . 


1909 . 

Multiply 62031 by 46189, and divide the product 7429, 
Simplify : — 

10^ -(Si + 4 A) _ I 

toi-(2j-T:V)-7 I ' 


(I) 


* 

(2) 2*1428571 4 - *07692307 X 2*3. 

.. price of 28 bag* of sugar, each weighing 

3 cwt 2 qrs. 8 lb., at Rp- 6a. 4^^. per cwt 

Or, 

Extract the square root of 137769*395929. 

.f The area of a square garden is 10 acres. On the inside of the 


r ^ .T S’ t"*-**, t'' “'-ICS, me insiae 

«rden and along four sides of it there is a gravel path q feet wide 
the cost of constructing the path at i anna 6 pies per square foot 


Find 
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Or, 

On what capital will the interest for 219 days at 4 per cent, per annum 
amount to 2j. ()d. ? 

5. Among a certain number of children 91509 mangoes and also S3721 

oranges may be equally divided. How many are the children ? Give all 
possible answers. 

Or, 

What profit per cent, is made by selling an article at a certain price, if 
% selling at two-thirds of that price there would be a loss of 20 per cent. ? 


•II. UNIVERSITY OF MADRAS. ENTRANCE PAPERS. 

1857. 

I. Simplify the expression (| - 7) x (S -f |) x 2/^ + 

-2. Divide ‘000247 by ‘013. 

3. What is the equivalent in Indian coin, of 39/. ^s. gld. when 
a rupee is worth 2s. ojif. ? 

4. Extract the square root of 187 ‘9541. 

5. A tank is 300 yards long and 150 yards broad ; with what velocity 
per second must water flow into it through an aperture 2 feet broad and 
^ ^ feet deep, that the level may be raised i foot in 9 hours ? 

6. Find the interest of ;^250 for 3^ years at 4^ per cent, simple 
Interest. 


1858. 

1. A company of 87 men have subscribed each a month’s pay amount- 
ing to R13. no. jp. for the benefit of the widows of their deceased com- 
rades. There are 24 applicants ; what is each widow’s share ? 

2. A cubical tank, 24 feet long, 18 ft. 6 in. wide and 12 ft. 4 in. deep, 
is filled with w'ater. Find the weight of water supposing that a cubic 
■foot weighs 1000 oz. How long will it take to discharge itself at the rate 
of 1$ gallons a minute assuming that a pint of water weighs i lb. ? 

3. A rectangular field is -jsths of a mile long and i^ths of a mile wide, 
find the length of a line joining two opposite angles. 

4. Find the number of degrees, minutes and seconds in an arc of a 
■circle which is equal in length to its radius, the ratio of the diameter to 
the circumference being I : 3 ‘14 159- 

5. What must I pay for a bill of exchange on London for 
6d., the exchange being at the rate of is. lo^d. for the rupee ? 

6. A person having R8,Sooo in 4 per cent. Government bonds sells- 
■out when they are at 8^ per cent, discount, and with the amount _ thus 
•realised purchases 5 per cent, bonds, which are at 6| per cent, premium : 
'•what does he gain or lose in annual income by the change ? 
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1859. 

1. In Long Multiplication the general product is ihe sum of the 
several partial products. Illustrate this in the example, 2359 57^» 
write down, separately the several partial products with their iactors. 

2. The receipts on the Madras Railway for a certain week in January 
1859, when there were 96 miles open, were R 9 , 554 ' 3 ^- *0/. : for the 
corresponding week in 1858, when there were 81 miles open, they were 
R8,554. 6 a, Compare the average receipts p^r mile for tire two years. 

3. State the Rule for division of Vulgar Fractions, and prove it, 
taking an example. 

4. First multiply, and then divide *2 by -03, and verify your results. 
Finally find the sum of their square roots to three places of dccim.als. 

5. A piece of land measures 10 cawnies n grounds 1075 scpiarc feet ; 
find how many acres, roods and perches it contains, the cawny being 
I '3223 acres. 

6. The French unit of linear measure is a metre, equal to 39 '37 1 
English inches j the square formed on a line of to metres (called an art) 
is the French unit of surface. Find the cquiv.alenl in English square 
measure, of a hectare (100 ares). 

7. The number of pupils in a school is 2S7, composed .05 follows ; 
Hindoos 196, Mahommedans 63, Christians 28. The average daily 
number of absentees is 58 ; i. e., Hindoos 37, Mahommedans ih, Chris- 
tians 5, Find, to the first place of decimals, the percentage of attenJanee 
both on the aggregate, and of each class of pupils. 


1860. 


1. Multiply 76489 by 743, and explain fully the various steps of the 
process. 

In what cases does multiplication increase, leave unaltered, diminish, 
the multiplicand ? 

2. Find the least common multiple of 2191, 1252 and 1S7S. Illustrate 
the proof of your rule by this example. 

3. What decimal of gr. yl. will be equivalent to a rupee, when the 
exchange is at is, lojrf. ? 

4. Find the vulgar fraction which will represent in the simplest 
manner. 


575 

4-25 


of-Hr+vXf-i- 


5. Extract the square root of 1156 ’27201 6. 

6. If a cloth, 4 yards long and 15 inches udde, cost R3. 5a., how much 
should you give for a cloth 19 yards long, 12 in. wide and everv square 
inches of which is worth fths of the value of square foot of the former. 
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1861 . 

1. bankrupt is indebted to A, B, C, and D ;—A's debt is twice 
S s y £ s three times C^s y C s half How much should each receive 
of assets to the amount of R45,6So ? 

2. Add together -j, -s- and and fully explain the process. 

3. Reduce to their simplest forms 



4. Multiply -892 of R16. 5a. 4p. by 4-678. 

5 - How much should you pay for a bill on London for when 

the exchange is at is. i ? 

6. Divide 764-0468 by *0007. Give the rule for the position of the 
decimal point in your quotient and shew that the rule is correct. 

7. What is the square root of -004225. 

8. If the daily wages of a labourer rise from four and three-quarters 
to six annas, what percentage of the increase in the price of food and other 
commodities will cause his position to be unaltered ? 

9. A gentleman buys a house for R24650 and spends 23 per cent, in 
additions and improvements. At what monthly rental will he secure S 
jier cent, per annum on his whole investment ? 


1862 . 


1. Explain the decimal system of numeration. Write in words 14006, 
3179040601, and 17-0461. 

2. “Multiplication is a shortened form of addition” of all additions, 
or of some, and if only of some, of what kind ? 


Do the two statements twice two are four and four times five are twenty, 
rest upon the same ground ? Could you shew without reference to the 
multiplication table, that five times five must exceed four times six by one ? 

3. State and prove the rule for the division of vulgar fractions ; divide 

by 

6 »- 1 • 


4. Find the greatest common measure of 323 and 391. 

5. If, when the exchange is at u. iii'/. per rupee, you wish to reniit 
ft489i. 4a. 2 P- to London ; what should be the amount of your bills in 
English money ? 

6. Reduce 7 to decimals. Prove the correctness of your method. 

7. Find the square root of 64-064. 

8. A steam -ship whose speed averages 14 miles an hour, reaches a 
certain por* in 12 days ; how many days afterwards will a sailing vessel 
arrive, which started at the same time and- sailed on an average 8 miles an 
hour ? 
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9. A train has been travelling 20 miles an ii'>ur ; tlic s’.eani-poucr is 
doubled, whilst from various causes the resistance of the train increased 
by one-half. {The original steam-power is three times the resistance.) At 
what rate will the train now travel ? 

1863. 


1, Divide 480813 by 245 in two ways. 

(l) By long division, (2) by factors. 

2. Add together £7. i6s. 9'/. ; £’^ 9 - 4''^- 


£z- 


;<5. 


2r. 6W. ; Ri 42- 5 

10/. ; 51:354. 4a. 8/. ; R1269. 141*. 'ip. ; (1) in English money (2) in Indian. 
money, one rupee being equal to two shillings. 

3. Simplify the following fractions *. — 

%S87 

7953’ S'" 9 


(I) 




(3) f of Rg + *- of lOfl. - s of (p. 

4. Multiply 4*37 by foi and divide 7*4 by ’olS. 

5. Reduce ;C56‘I25 to the ordinary notation. 

6 . Find the square root of (l) 127449 ; (2) of 12 7449 I (S) o* - 
three places of decimals. 

7. Shew that no number can be a perfect squ.are which has an odd 
number of decimals after the point. 


8. How must R1075 be divided betwixt two persons, so that one may 
have twice as much as the other ? 


9. A sailing vessel reaches Madras from Calcutta in 6 d.ays ; a ste.amer 
whose speed is to that of the sailing vessel as 3 ; 2 starts at the same time, 
but meets W’ith detentions that average 6 hours daily. Which will reach 
Madras first ? And by how much ? 


1864. 


I. A man rides at the rate of 1 1 miles an hour, hut stops 5 minutes 
to change horses at the end of every 7ih mile ; how long will he take to 
go a distance of 94 miles ? 


2. How ^are vulgar fractions compared in regard to magnitude? Of 
the fractions which is the greater and what is the difference? 


3. A cubic foot of air weighs 1-29 oz. avoirdupois. WTiat will be tlie 
weight of air in a room iS feet broad, 30 feet long, and 16 feet high ? 

4. Simplify the expression 



+ y of -4. 


S; What will be the cost of a beam of wood 14 feet long, 16 inches, 
«oad, and 9 inches tluck, at Ri . o . 8 per cubic fool ? 

6. Extract the square roots of 17.1V and •015129. 

7. Find (by Practice) the value of 371 articles at 6s. yf. each. 
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8. Express in a decimal form 

3 + xV + tttW + totW. 

9* A train starts from ^ at 12 o’c'ock and runs towards C, which is 
loo miles distant, at the rate of 30 miles an hour ; at the same time the 
mail cart starts for C, from By which is half way between A and C, and 
runs at 10 miles an hour j at what distance from C will it be overtaken by 
the train? 


1865, A. 


1. Find (by Practice) the value of 237 J yd. of cloth at ij. io\d. per 
yard. 

2. A person goes into a book-seller’s shop with a certain sum of money 
and after buying 20 books at R:2-4-o each, finds that f of his money 

jmains. How much had he when he entered the shop ? 

3. Reduce to tlir.ir simplest forms each of the following expression* 
and show that the second is double of tire first — 


(I) 




of 2-25 




4. A room is 16 ft. 5 in. long and ig ft. 7 in. broad, and the cost of 
painting the walls at 7a. 6^., per square yard is 8:43. 3.0. Required 
the height of the room- 

5. jlxtract the square roots of s| and '0045, each to 4 places of 
decimals. 

6. A merchant buys goods for ^568. 4J. and sells half of them at a 
gain of id. in the shilling of the cost price, one-third of them at a gain of 
•zd. in the shilling and the remainder at a gain of ;i^i5. 15^. 8af. How 
much per cent, does he gain on the whole transaction ? 

7. Express f of 12s. 6d. + *623 of js. 6d. - '565 of i6r. 6d. as a deci- 
mal ot ;^I. 

8. A person after paying an income-tax of i anna in the rupee, 
devotes xa of the remainder of his income to purpose of charity, and finds 
that he has RSjIJS left : what is his income ? 


1865, B. 


1. A person paid a tax of 10 per cent, on his income, and had RI 5 ,CX 30 
per annum remaining. What was his income? 

2. Find, by Practice, the time of bui'ding a wall 27 yards long by 
6 feet high, of svhich one square yard is built in 3 hr. iS miiu 45 sec. 

3. How much will 3,633 square yards of land cost when an estate ol 
144 acres is worth R4627S ? 


4* 


Simplify the expression 


f of ||-f^X2-3 
3-(I+iV)^2-36‘ 
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s If JO compositoTS who can set 3 letters in 5 seconds, finish 27 pages 
in an hour and a half, how many compositors who can set 5 letters m 
6 seconds, will complete 50 pages in an hour ? 

6. What is the value of 

(a) % of IS. of 2s. 6d. + i o(£l expressed in the fraction of 
a guinea? 

[b) *0625 of Rlo| ? 

7. Find the square root of (a) 53 ' 43 fi^> '*^ 7 ' 

8. A can do a piece of work in 3 days, B can do 3 times as much in 
8 days, and C 5 times as much in 12 days In what time will they do ii 
together, supposing them to work at the rate of 9 hours a day ? 

1866. 

1. One inch of rain falls on an acre of ground, flow much will i; 
weigh reckoning the weight of one cubic foot as 1000 ounces ? 

2. A person bought a horse for R750 anti kept it 15 months. It cosi 
during that time, in gram, Rigo. too. 6f>. ; in servant’s ^vago3 RljS? 

in other expenses R'35. lan. 6/. He sold it lor R625 » what was tb.r 
average monthly cost of the horse ? 

3. Reduce to its simplest form 

I---? 

j — ^ and convert the result into a dccirmL 

T“T 

4. A body of 3249 men is formed into a solid square. How tnauv 
men will there be in each side ? 

5. WhzX fraction of a rupee and a quarter is f of ^ of R5. 40. ? 

6. Extract the square root of to three places of decimals. 

7. A merchant clears 20 per cent, on a gross income of R5o,ooo. 
How much per cent, must he clear if he receives the same amount from a 
gross income of R40,ooo ? 

8. A ship-captain owns J of his vessel. In virtue of his command he 
receives r-V of the profits, and of the remainder his share as proprietor. 
What proportion of the whole docs he receive ? 

9. A person with a monthly income of R264 spends as much in 4 
months as he earns in three. After twelve years he divides his .savings 
amongst his three children in such a manner that the eldest has twice as 
much as the second, and thrice as much as the youngest. How much did 
each receive ? 


1867. 


. 1, If 16 men can do a piece of rvork in 255 days, how many men can 
Qo the same m 17 days ? 


2 How mu A carpet 2i feet wide would be required for covering the 
floor nl a room 28 ft. long and 16^ feet wide ?• ■ 



3. Reduce to its simplest form : 

^ SJofa/r 

4. Find the square root of '00826462810, 

5. A man buys 16 ib, of tea at R2. 2a. per lb., also I3 lb. at R2, 
yx. 4p. per ib. ; and 24 lb., at ft2. 6a. \op. per lb. At what price per lb, 
'oaust he sell the mixture 50 as to gain R35. 12a, on the whole ? 

6. ^ If it is high water at noon on a certain day, find after how many 
days it will again be high watec.at noon, supposing the time of high water 
to be three quarters of an hour later every day. 

^ 7, A crow_ wishing to quench its thirst came to a vessel which con- 
' tained 28 cubic inches of water. The crow being unable to reach the water 
picked up several small stones, each three quarters of a cubic inch in size, 
and let them drop into the vessel until the water came to the top of the 
vessel. If the size of the vessel was such that it would exactly hold 73 
- cubic inches of water, find the number of stones dropped in by the crow. , 

8. A book containing between 900 and x,ooo pages is divided into 
four parts, each part being divided into chapters. The whole number of 
pages in each of the four parts is the same. Each chapter in the first part 
contains 20 pages, each chapter in the second 40, each chapter in the 
third 60, and each chapter in the fourth 80. Find the whole number 0/ 
chapters in the book. 


1868. 

1. Simplify (jVx3i)+(|4-||)-(~-^). 

2. The difference in the value of the two shares into which a certain 
property is divided is ;^48'S75 and one share is *51 of the whole. Find 
the value of the property and of each share. 

3. What is the income corresponding to an Income-Tax of 25 guineas 
at the rate of "jd. in the pound ? 

4. Find, to within a foot, the length of the fence enclosing a square 
field whose area is 3J acres. 

5. A barrack for 30 men is 73^ feet long and 24-J feet broad ; how 
high should it be to allow each man looo cubic feet of air or space ? 

6. A person sets out to walk 26 miles ; for a quarter of the distance 
he goes at the rate of 5 miles an hour, for half the remaining distance at 
4 miles an hour, and 3 miles an hour for the other halfi State the exact 

'time occupied in the journey. 

7. The Fort-Barracks are lighted with gas from joo burners. Find 

the cost of lighting them per night of xo hours, at the rate of RsJ for xooo 
cubic feet of gas, assuming that for the first 3 hours each burner consumes 
1 cubic inch per second, and during the remainder of the night the light 
is so reduced that the consumption of gas by each burner is only |ths of 
'■that quantity per second. '* 

8. If two Malabar miles are equal to i kros, and 7 Malabar miles ate 
equal to 10 English miles, how many kros are there in 25 English miles ? 
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a A contractor bought 2250 pharas of unslaked lime at Madras at 
the rate of 45 rupees for loo pharas. On slaking it every phara gave 3. 
cubic feet of lime, but of this was unserviceable ; ihc ^ carriage of the 
remainder to the place rvhere it was retjuired (distant 18 miles) cost 4 ann;^- 
per loo cubic feet per mile. At what rate per cubic foot must be sell it 
there, in order to gain 90 rupees on his outlay ? 


1869. 


K. Which is greater 

Jofif-^ofJI + fof-^ or 

jofif+^ofH-iiof^yi? 

It ii 


and express the difference as a decimal. 

2. Express as a fraction the difference between ^ 5 j and ^'1416 j and 
reduce ^ of 2 tons 3 cwt, 2 qr. 26'995954 lb. to the dccim.al of a bis of 
3-086 Ib. 

3. A rectangular field, whose diagonal measures S25 feet, h.as one of 
its sides 75 of the length of the other. Find the length of each side in 
yards, and the area in acres. 

4. A person had a legacy left to him which he thus divided amongst 
3 charities. To one he gave ft;, to the second 2- of the ri inainder, and to- 
riie third J of what now remained ; .and he then !ia ! 1.300 rupees left. 
Find the amount of the legacy, and how much was given to each charity. 

S' A creditor received on a debt of 3,600 rupees a dividend of 9.0. lo/. 
in the rupee j and a further dividend of 6 a. S/. upon the remainder. 
What did he receive altogether, and what fraction was it of the entire debt? 

6, ..4 and each lends ;^25o for three years, lends at 4! per cent, 
simple interest, and i? at 4J per cent, per annum, comiwund interest. 
Find the difference in the amount of interest they receive. 

7- A contractor agrees to supply io\ lacs of bricks for a particular 
work. His bricks cost him 3} rupees per 1,000 to make, and of these 
12^ per cent, are rejected. How many bricks must he make in order to 
fulfil his contiact, and what price per 1,000 must he put on those supplied 
in order to gain 25 per cent, on his outlay ? 

8. The distance by Railway from Madras to Salem is 2o6| miles, A 
Passenger Train travelling 20 miles an hour leaves Madras at 7 A. ^t. ; and 
a Special Train at 10 A. M. the same day. At what rate must the latter 
travel, so as just to overtake the former at Jollarpett Junciion (132 milei- 
from Madras) and at what hour must a Goods Train leave Salem for 
Madras travelling 15 miles an hour, so as to reach Jollarpett at the same- 
time as the other Trains ? 


9- 
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arithmetic 


1872. 


I. How ranch water must a person add to a cask cont.nining ^mixture 
of 12 gallons of spirits at I2r. 6 rf. a gallon and S gallons at lOs.O- . s. 
gallon, ^in order to gain £2. 6 s. on his outlay by selling the contents at lor, 

~a gallon ? 


2. Simplify 

5“? of , _ _lA * 

^ l-ii 

•12 of ( '0123 - ‘004! + *36 X *003 

-2 X '3 X ’ITS * 

3. A person going from Iiladras to England pays Rdoo for hir. pasjage 
to Brindisi : his journey from Brindisi to Dover occupies lo days, and his 
average daily expenses during that period are 55 francs.^ He nnuains ^5 
days in England, spending on the average 30 shillings dr.ily and pays ^05 
for his return-passage to Madras. If 25 Irancs and lol Rupees be t-ach 
equivalent to ;^l ; find in Rupees his total expenses. 

4. Express *125 of i ‘dr. -r *527 of 4/. yrf. as the decimal fraction 0 

£39^ 

(a) Extract the square root of *0001950 and of 4iV5'5» 

5. A house which cost RiS.ooo, lets for 11.130 a month ; the annual 
assessment amounts to per cent, on its cost, and the outlay for repair 
to a month’s rent. What rate of interest does it p.ay ? 

6. A person’s income derived from an investment wkicii j;ay3 5 pir 
cent, interest is R:3,Soo after an income-tax of 2 pics in the Rupee ha-s been 
deducted. Determine the amount invested. 

7. A bankrupt has debts due to him exceeding his liabilities by one- 
fifth ; but on half of these debts he can recover only 4 *83 annas in the 
Rupee, and the expenses of bankruptcy arc 4 pet cent, on the amount 
which he recovers. What dividend does he pay? 

8. The external length, breadth and depth of a rectangular closed 
tin vessel are 14, 10 and 9 inches respectively, and tlie thickness of the 
tin I- an inch; when .the vessel is empty, it weighs 1,5000.’. and when 
filled with water, 2041-6 ox. Find the weight of a cubic loot of water. 

9. ^ gave R57. Sfl. for two first and three second class railway tickets 
from Madras to Bangalore, and JS gave R4. la. .and Ri. 2a. for one first 
.and one second class ticket respectiwly from Madras to Arconum. Find 
the first class fare from Madras to Bangalore, the fare being ptopoitior.al 
to distance. 


(o) 



-^of 


{ 


10. A train running at the rate of 40 miles an hour meets a person 
walking along the line in the opposite direction at the rate of 4 miles an 
hour and passes _him_ in 5I seconds ; find the length of the train. Had the 
person been going in the same direction as the train, in what time would 
It have passed him ? 
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1873. 


1. A person buys a piece of land at £25 an acre, and by selling it in 
allotments finds that the value is increased by one-half, so that, after ■ 
reserving 20 acres for himself, he clears £200 on his purchase money by, 
the sale of the remainder. How many acres were there ? 

2. Simplify 


(«) 


3 -: 


5-1 


5- 2T ^ J 


^ ( 3 ) Reduce ( ‘575 -H6 x ’ij) of 4 viss to the decimal of cwt., a- 
viss being equal to 3 lb, 2 oz. avoirdupois. 

3. A vessel’s cargo, of which is worth ;^6666 ‘6, gets damaged, and- 

the owner in consequence sells of it for half the original value 

I ’05 

of the whole cargo. What is the value of the remainder at the same rate- 
and what the loss on the whole cargo ? 


4. Find how much rice a family reqitires monthly, when a reduction, 
in the price from 7 to 10 measures for the rupee reduces the total monthly 
expenses from R31J to ft 30. 


5. A person going from Pondichery to Ootacamond travels 90 miles- 
by steamer, 330 miles by rail and 30 miles by horse-transit. Tue journey 
occupies 30 hours 50 minutes, and the rate of the train is three limes that 
of the horse-transit and ij- times that of the steamer. Find the rate of the, 
train. 


6., A person bought 10, Bank of Madras shares at fti540 each, and , .for 
5 years got interest on his investment at the rate of 5^ per cent. He then, 
sold his shares at a loss of 22y per cent. How much did he make by the 
transaction and what rate per cent, per annum had he for his money ? 

7. A person borrows two equal sums at the same time at 5 and 4 per- 

cent. respectively, and finds that if he repays the former sum with interest 
on a certain date 6 months before the latter he will have to pay in each 
case the same amount, z/22!., 100. Find the amount borrowed and the 

time for which interest is paid. 

8. A dealer buys 10 horses at ft400 each, 8 horses at ft5oo each, and 
4 horses at ft6oo each. He keeps the horses for 6 months, . during which 
each costs ftiS a month, and then sells them clearing 12.^ per cent, on his; 
original outlay after paying his expenses. Find the selling price. 

9. A stream of water, 8 yd. broad at the surface and 6 yd. at the; 
bottom and 2 yd. deep, flows at the rate of miles an hour, into a tank, 
220 yd. long and 56 yd. broad, which holds' 74,250 tons of water. Find, 
the depth of the tank and the time in which it will be filled, a cubic foot' 
of water weighing 1,000 oz. 

10. Two trains, running at the rates of ^25 and 20 miles an .hour res- 
pectively, oh parallel rails in opposite directions, are observed to pass .each , 
other in 8 seconds, and when they are- tunning in the same direction at the-’ 



ARITHMETIC 


^8a 


-same rates as before, a person sitting in the faster trmn o^cnrc* that he 
.passes the other in 31J seconds j find the lengths of the trains. 

1874. 

j. Find the greatest number which will divide 20T and 671, leaving 
remainders 6 and 8 respectively ; and the least number which when divided 
by 5. 7 and 9 gives in each case a remainder 4. 

2. A wine merchant mixes together one pipe (125 gallons) of svinc at 
jC^o, one at £9^, and one at £100, and sells one-third of the mixture at 
131. 4<f. a gallon ; at what price per gallon must he sell tlie remainder so 
-as to gain hy the transaction ? 

3. Simplify 



•I X •! X •! + ‘OI X ‘01 X ’OI 
' ' -2 X *2 X *2 4- ‘02 X ‘02 X •02* 

4. Find the value of -428571 of ;^l-o5-}-‘3§ of I’Sf-, and express the 
•eesult as the decimal of ;C43- 2r. 6rf. 

5. barters sugar with JJ, for rice which is worth li^anna-. a measure, 
but in weighing his sugar uses a false maund weight. A di '.covers this, 
and to make the exchange fair raises the price of his rice to 2I anna? a 
measure. Find the real weight of the false maund which vf us :3, 

6. A certain sum put out at compound interest amounts in two years 
•to ;f27o -4 and in three years t0;^2Sl-2i6, Find the sum and the rate 

per cent 

7. A person pays an income-tax of 4^/. in the ;C during the first half 
of the year, and of srfi in the during the second half and finds that 
owing to an increase in his income he pays the same amount of t.ax for th'U 
second as for the first half of the year. If his gross income for the year is 
£,Joo, find his net income. 

8. A cistern measuring 13 feet in length, 5 feet in breadth, and 4 feet 
in depth has a tap which, not being properly opened dischargc.s 54 gallons 

-an hour less than it would otherwise do and empties tire cistern in 7 j in- 
stead of 6 hours. How many cubic inches are there in a gallon ? 

9. Gold costs ;^3. lyr. loJif. per or., and silver 5r. Cd. ■ in what 
proportion must these metals be mixed that a lb. of the mixture may be 
worth £■^2. 55, ? 

10. A peon walks from A to B at the rate of 3 miles an hour, and after 
transacting some business which occupies him an hour, returns to A by the 
tramway at the rate of 5 miles an hour. He then finds he has been absent 
2 hours 20 minutes. Find the distance from A to 


I. A merchant purchases 
.■gallon 5 126 gallons at R12. 


1876. 

231 gallons of spirits at Rio. 12a. 4/. per 
no. 7/. ; and 70 gallons at R14. Sn, 0/. ; 
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if he sell the mixture at R13. per gallon, how much, will he gain by the 
'transaction ? 

2. Define a decimal ; and show how its value is affected by affixing 
^ind prefixing cyphers. 


I+- 


Reduce 


2 
3 s 


to a decimal, 


9 - 


I - 


^nd find the value of ~ 

•000035 2 *3x5 -6 


3. Express the sum of ’571428 of a viss, 4 of — 
3801 

3.nd ^ hundredweight as a decimal of one ton. 

2 oz. j one maund = 82^ lb. ) 


317 

of of a maund 

384 

(One viss=3 lb. 


4. If 210 coolies in 7 days of I o hours each dig a channel I mile 
long, 6 feet broad, and 2 feet deep ; in how many days of 7 hours each 
should 35 coolies dig a channel 660 feet long, “jl feet broad, and 2^ feet 
deep ? And how many cubic feet does each coolie dig in an hour ? 

5. The expenses of a family when rice is 12 seers for a rupee are 
50 rupees a month ; when rice is 14 seers for a rupee the expenses are 
48 rupees a month (other expenses remaining unalterable) ; what will they 
'be when rice is at 16 seers per rupee ? 


6. What are the prime factors in 45090045, and what is the smallest 
whole number by which it must be multiplied in order to become a perfect 
square ? 


7. The cost of carpeting a room is ^7. 4J. , and of papering the same 
room, with paper at 2h£^. per square foot, £10. 12s. (id. The length of the 
room is 18 feet, and if the width had been 4 feet less, the cost of the carpet 
would have been £\. i6j. od. less. Find the height of the room. 


8. Find the sum of which the difference between the simple and com- 
pound interest at 5 per cent, per annum for 3 years, is ;^I2. 45. od. 

9. What length of wire will go round the edges of a cube the surface 
of which contains 187 yards 54 inches ? 

What is the least number of such cubes which will contain an exact 
iQumber of cubes whose edges are i foot 3 inches ? 

10. A merchant’s average rate of profit for five years was 5 per cent, 
on his capital, and for the first four years his average profit was 4 per cent. 
"V^at was his rate of profit in the fifth year ? 


1876 . 

I. A&nABTViQ. a mile race, running ii yards whilst .5 runs 16 
yards. How many yards start ought B to give A that they may reach the 
winning post at the same instant ? 
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2 . In buying rice on three occasions, I found the prices per hag were- 
as I : 2 : 3 respectively. The price of 30 bags, lo bought on each day, 
was R480. Find the price per bag on each day. 

3. The length of a room is 30-142857 feet, the breadth is l5-4'2S57i 
feet and the height 21 feet Find the cost of papering the four walls at -16 
annas the square foot. 

4. If a piece of worh can be done by 30 men in 12 days, and if after 
working 4 days, 18 men leave the work, and iS women lake their places ; 
find the time taken to do the remainder of the work, the work of a man 
being half as much again as that of a woman. 

5. In a railway train the total lengths of all the first-class carriages, 
all the second-class carriages, and all the thi-d-cl.as; carriages, arc the 
same: the length of a first-class carriage being 12 feet, of a s.-cond-class 
carriage 18 feet, and of a third-class carriage 24 feet. Mach first -ckass 
carriage contains the same number of first-cl.ass pass.-ngers, each s-.-cond- 
class carriage the same number of second-class passengers, an i each third- 
class carriage the same number of third-class passeng rs ; the num!v-r of 
passengers in a first, second, and third-class carriage being different. 
The total fares received from the first-cl.-iss, secon l-c-.a^s. .arr i third. cl.ass 
passengers aie the same. If {- 1 : 5 , R3, R2, be the fares of a tst, 2nd, and 
3rd class passengers respectively, find the least amount of total fares. 

6. Find, by Practice, the cost of 140,321 articles at 13 annas 11 J 
pies each. 

7. Find the side and diagonal to two places of decimals, of a square 
containing :tis*o62S square feet. 

8. Madras Railway shares issued at ;^ioo and guaranteed $ per cent, 
are now worth ;^1I2. lor. Exchange being at u. 7-I r. per ru;v.-e, find 
the income in pounds sterling that would be derived from an investment 
of Ri8,ooo. 

9. A certain sum of money at simple interest amounts to 11503-2 in 
two years, and to RsS9-4 in four years. Find the principal and the rate 
of interest. 

10. A material which costs R3 annas 8 per ton, and which has 20 
cubic feet to_ the ton, has to be carried 16 miles at a r.ite of 0 pies per ton 
per mile ; while another material which costs R2. 4c. per ton, and has iG 
cubic feet to the ton, has to be carried 36 miles at a rate of -V pies per ton 
per mile. What saving can be effected by employing the latter materia! 
on 100,000 cubic yards of break water ? 


1877 . 

1. A merchant buys 264 g.allons of spirit at R 12. Srr. 4,!/. per gallon, 
378 gallons at Rg. loa. 7/. per gallon and 420 gallons at R12. iza. ' Olp. 
per gallon. If he sell the whole quantity at Ria. 40. op. gallon, 
what profit will he make by the transaction ? 

2. If 2 men and 5 women can do a piece of work in 8 days of 0 hours 
each ; how long will it take 3 men and 6 women to do a piece of work 
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twice as great working 8 hours a day ; the work of a man being double 
that of a woman ? 

3. Extract the square root of *0002890 ; and find in yards to four 
places of decimals the side of a square field containing ’254 of an acre. 

4. Find the value of ‘016 of R260. 20. 6 p. + *35 i of R13. 14a. 
op. + 1 ‘06033 of R7. 14a. 3/). 

5. A merchant buys cloth at such a price that by selling it at R2, 3a. 
per yard he will gain 5 per cent, on his outlay. What percentage will he 
lose if the cloth be sold at Ri. 13a. per yard ? 

6. Find the interest (simple) at 4 per cent, per annum on R595. ga. 
for 4 years and 17 weeks, reckoning 52 weeks equal to a year. 

7. A sum of R18, 240 is remitted to England at the rate of exchange 
of one shilling and 8| pence per rupee, and is invested in the 3 per cent, 
consols at 95. Find the yearly income in pounds sterling. 

8. A man bequeathed of his estate to one son, tst of the remainder 
to another son, and the balance to his widow. The children’s shares 
differ by R1320 ; find the widow’s share. 

9. A merchant buys in Madras 210 bags of rice of Rio. 12m op. per 
bag of 164 pounds. He sends them by rail 320 miles at 6} pies per ton 
per mile, but during the journey 7f pounds are stolen from each bag. 
Find at how many measures per rupee he must sell the remainder in order 
to clear R95. 150. op. by the transaction. (One measure=3| pounds.). 


1878. 


1. Find by Practice the value of 

(a) 9 tons 17 cwt. 3 qr. 24 lb. at R125. 6a. Sp. per ton. 

{d) 29,764 articles at Rl. Iia. g^p. each. 

2. The materials of an old building were sold for Ri,'5oo upon condi- 
tion that they should be removed within 30 days under a penalty of Rio 
per day for every day beyond 30 days. The purchaser employed 40 men at 
3J annas per day to do the work, and after selling the materials for R2365, 
he cleared R190 by his bargain. Find the number of days the men were 
at work. 


3. (a) Divide '0576 by 180, and by *018. 

{ 5 ) Find the value of 


of 8 


■i). 


2-8 of 2-27 ^ / 4‘4 -2-83 
1-36 u *3 +2-629 

4. A and B enter into partnership ; A supplies the whole of the 
capital, amounting to R4S,ooo upon condition that the profits are to be 
eqWlly divided, and that B pays A interest on half the capital at 10 per 
cent, pet annum but receives R120 per mensem for carrying on the concern. 
Find their total yearly profits when .S’s share is equal to I of A’s share. 


5. Find the difference between the /Wi? discount on R 259*2 due two 
years hence and the interest on the same sum for two years, allowing in 
^th cases simple interest at 4 per cent, per arinum. 


a A. 35 
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6. A room, 21 feet long by 13I lect wide is surrounded by wrdls i} feet 
thick and 14 feet high. There are two doors each 4. feet by feet, and 
one window 3 feet by 4^ feet Find (l) the cost of binlding the ^ 
the Tate of F: 5 « cubic yard, and (2) the niimb^.f of b.icks, each 

measuring 9 in. x 4 in. x 2x in. , required for the u ork. 

7 If 38 men working 6 hours a day can do a piece of work in 12 days, 
find in what time 57 men working S hours a day can do a piece of %york 

twice as great, supposing 2 men of the first set to do as much wor.; in l 

hour, as three men of the second set can do in i J iiours. 

8. Extract the square root of *002, and of 764-9, c.acli to four pl.accs of 
decimals. 


9. A person’s m't income from 5 per cent. Government pap-^r is 111225 
after paying income-tax at the rate of 2 per cent. Fin 1 the number of 
shares of Itiooo each owned by him. 


1879 . 

r. A person purchases 18,426 articles at R2. So. oj/. c-'.'-b, an S 2,2a^ 
articles at ft4, iia, 7 t/. each. He sells the whole mnnb.-t at I'.e. ly.. op. 
each. Find how much he gains by the transaction. 

2. In 12 days, 20 men could finish a piece of work. Ik-ing a-.(ist.?d by 
6 women for 5 days, and by 10 women for the resi of tlie tiin-, tii: work is 
done in 9 days. How long would 28 women take to do tiie ? 

3. A sold a horse to B, who sold it to C at a lo is oi 10 p .-r cent 
C sold it for R891, and cleared 20 per cent, on his bargain. Wh.at ilid B 
give for the horse, and what gain per cent, was tlie last price on the first 
price? 

4. Find the value of *96 of R9. ic. op, -f -5925 of R7. 5;!. op. i- *0027 

ofRi3, oa. ip. 

5. Extract the square root of 4*376 and of *3 each to 4 p!.acei» of 
decimals. 

6. An oblong piece of ground measures 57 feet 3 in:h’-s by 36 ft. 7 
inches. From the centre of each side a path 5 ft. 4 inch -s wi le goes 
across to the centre of the opposite side. Find the co:.t of paving these 
paths at the rate of Rl. 5a. per square yard. 

7 - On what sum will the difference between the simple and consf'ound 
interest for 3 years at 5 per cent, per annum amount to R13. \\ci. 7 ? 

8. A person in England h^ a certain sum invested in Inlian 4^ pet 

cent. Government bonds, which after deducting 2 per cent, as agent’s 
charges for drawing and remitting the money, and when tb.e rate o; ex- 
change is is. per rupee, brings him an income of £<3,2(3. ipr. 6d. per 
annum. Find the amount of the investment in rupees. ' j 

9. A train 132 yards in length, travelling at a uniform speed, over- 
took a man walking along the line at the rate of 6 miles an hour, and 
passed him in 12 seconds. Twenty minutes later the train overtook a 
secondmanandpassedhimin.il seconds. Flow many hours after the 
tram overtook the second man would the first man also overtake him ? 
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1. The circumference of a circle being equal to times its diameter, 
'find the diameter of an engine-wheel which makes three revolutions a. 
second when the engine is moving at 40 miles an hour ? 

2. If 24 men build a wall 2.^ miles long, 2 feet broad, and 6 feet 
high, in 146 days of 10 hours each, what length of wall 2i feet broad, and 
5 feet high, will 15 men build in 365 days, working 8 hours a day? 

3. Express -345 of R16. on. 8/. - '073 of R6. 4a. op. as the decimal of 
R8. 9n. 37). 

4. A person sold 86 measures of rice for R13. 7a. op., thus gaining 25 
per cent. ; and 154 measures at a profit of 10 per cent. Supposing he had 
•sold the whole at a profit of 16 per cent., how much more would he have 
gained ? 

5. The length of a room is 32I feet. The cost of painting the walls 
•at Ri. I4fl. per sq. yd. is R308'. 2n. ; and the cost of carpeting the room 
•at R2. 4n. per sq. yd. is R150. £«. Find the height and width of the room. 

6. Extract the square root of 6095961. .A.lso of 'ooSd to four places 
of decimals. 

7. Five men start to walk round a race course, which is il- miles round. 
They walk at the rates of 3, 3f , 4, 4J and 5 miles per hour. How long 
will it be before they all meet again at the starting point ? 

8. IfR32,ooo, put out at compound interest, amount in 2 years to 
R34,279ff, what is the rate per cent. ? 

9- A person leaves R6,78o to be divided among his 5 children and 
.4 brothers, so that after the legacy duty has been paid, each child’s share 
shall be twice as great as each brother’s share. The duty on a child’s 
share is one per cent. , and on a brother’s share 4 per cent. Find what 
•amounts they respectively receive. 


188 L 

1 . Find by Practice the cost of : — 

8 cwt. 3 qr. 12 lb. at R27. 4a. 4/. per cwt. 

7 mi. 5 for. 165 yd. at R682. 7a. 4p. per mile. 

2. A room measuring 42 feet 6 in. by 22 feet 9 in. inside, with walls 
2 feet 3 in. thick, is surrounded by a verandah 10 feet 6 in. wide. Find 
the cost of paving this verandah with tiles measuring 45- in. by 3 in., and 
costing R3. 2fl. per hundred. 

3. A bankrupt has book-debts equal in amount to his liabilities, but on 
R8,640 of such debts he can recover only 8.d^. in the rupee, and on R6,300, 
only in the rupee. After allowing Ri,o54. Ilfl. for the expenses 
of bankruptcy, he finds he can pay his creditors 12a. in the rupee. Find 
the total amount of his debts. 

4. Extract the square root of 2329j|-j. 

Also of ^ to four places of decimals. 
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5. Reduce *036; -001875; 'SW I and -925 ‘o equivalent vulgar 
fractions in theii lowest terms. 

6. A sum of money in lo years at 3J per cent, siinide interest amounts 
to ft727. oa. 6p. In how many years would U amount to KS-to. 2a. 
at 4 per cent. ? 

7. Find the cost in rupees of one mile of railway, which consists of two 

rails each weighing 40 lb. per yard on wooden sleepers v.eigliinr, ~o In. ' ach 
placed 2 ft. 8 in. apart The rails cost in Enghnd £6. 15T. per ton, and the 
sleepers 2r. each. The rate of freight is ^i. 5 ^- P"'^ '^n-ung 

charges amount to R2. 8a. per ton. Rate of exchange is. S *. per rupee. 

8. For what sum should a cargo worth R26,3I5^’" insured at 7 ? per 

cent, so that the owner may recover in c.asc of loss the value both o. cargo 
and the sum paid for insurance ? 

9. Two trains measuring 330 rosp-rtively, run or. 

parallel lines of rail. When travelling in opposite dirt ct!'>n- th--y are 
observed to pass each other in 9 seconds, but wlun they au- running in the 
same direction at the same rales a.s before th " fa-'"r train j .i'-. .. the other 
in 27 j seconds. Find the speeds of the two itains in niib-s ]iet hour. 


1882. 


1. 


a. 


What decimal fraction of a mile is 6S1 yd. o ft. 

Si-PW? {yiif+dju;;)}!' 


in. ? 


3. The wheels of a cart arc 13 ft. 6 in. in circumference. One brrnlcs 
down, and is replaced by a new one, which is rather .small. To t ■ it, the 
owner makes a chalk mark on each whetd where it touches the ground, 
and tells his man to drive over a piece of level road, and to cvutnt the turns 
made by each wheel until the chalk marks next touch the gr.um i at the 
same time. The man obeys ; but, when he returns to his m.ax-.lr, can only 
recollect that one wheel made one more turn than the other. Hi-, master, 
however, measures the distance traversed by the cart, 360 yd., ami thence 
finds the circumference of the new- wheel. What is it ? 


4. Find the value of correct to three places of decimals. 

5. (a) “What is the smallest whole number which is divisible by 3}, 

15, and 17^ without remainder? 


(^) What is the greatest number which will divide 3051 and near 
leaving remainders of S and 4 respectively? ’ 

below shows the marks gained at an examination in seven 
gffMem subiects by a class of six boys .d, I>, C, D, A. F, Complete 
the table so as to show, correct to one place of decimal : — 

(c) IWiat percentage of the total marks is gained by each boy ; '• 

(i) }.Vha.t percentage of the marks awardable in each subiect is 
gained by the class ; •' 
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{c) What percentage of the total marks is gained by the class. 






Arithmetic 

ss- 

Algebra 80. 

d 

'U 

English ,120. 

History no. 

Geography 

100. 

Handwrit- 
ing 35 - 



A 




33 

'.7 

12 

95 

79 

63 

0 

B 

• *« 

• •• 


76 

49 

52 

73 

67 

82 

15 

G 




48 

69 

43 

61 

58 

85 

21 

D 


■ ■ • 


53 

41 

27 

91 

61 

47 

23 

E 




71 

62 

39 

8s 

73 

68 

14 

F 

• «« 

• •• 


47 

18 

21 

78 

92 

27 

12 


7. Divide 5 ‘89551 by 13 ‘75854, expressing the quotient as a decimal. 

8. A Bank advances ft 1,506 to a person on agreement that interest at 
the rate of 9 per cent, per annum shall be paid . half-yearly for its use. The 
person fails to make any interest payment, and at the end of eighteen 
months, the Bank obtains judgment against him for the principal and ' com- 
pound interest at the rate and on the terms agreed to. Find to the nearest 
pie the amount he has to pay. 

9. The roof of a verandah is supported by 16 teak beams, each 9 ft 
long, 3 in. broad, and 5 in. deep. If the weight of a cubic inch of teak is 
•jf of that of a cubic inch of water, and if a cubic foot of water weighs 
1,000 oz., find the weight in lbs. of the timber in the verandah. 

1883 . 

1. A cistern, whose capacity is 43,092 gallons, is to be filled with 
water by a pipe which conveys 23 gallons I qt. per minute. On account 
of a leakage the cistern is only just filled in 3 hours. What is the 
average amount of leakage per hour ? 

2. I sold some goods, weighing 13 cwt. 2 qr. 9 lb. for £'J2. lyj. Jld., 
gaining thereby 3^^/. per lb. How much should I have gained per lb. if 
I had sold them at ;^5. 12s. per cwt. ? 

3. If 40 men and 50 boys can do a piece of work in 6 days, working 

6 hours a day, in how many days will 8 men and 20 boys, do a piece of 
work half as large again, working 7 hours a day, assuming that a man does 
-as much work in 3 hours as a hoy in 5 hours? - 

4. Three equal circular wheels revolve round a common horizontal 
-axis with different velocities. The first makes a revolution in 5^ minutes, 
the second in 2f minutes, the third in 3f minutes. Three marks, one in 
each wheel, are in a horizontal line at a certain moment. What is the 
shortest interval after which they will be in a horizontal line again ? 

5. Find, by Practice, the cost of 475 tons of coal at £2. i 6 s. Sd. per 

■ton.' If this is sold again for ;^i, 453. lof., what is the whole gain, and 
•what the gain per cent. ? ^ 
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6 A and B start on a journey at the same time. B travels !il rths of 
^’s rate, and arrives 3 hours 15 minutes after him. In what time did each- 
complete the whole journey ? 

If an investment of ;^ 7 S becomes ;C 78 - ISI; in eight months, what 


sum, invested at the same rate of interest, will become ^20l. l,s. 
ten months ? 

8. Simplify the expression : — 

^7Sl)-^r2 of 7_ 

s§-»y( 2 ir) 3*39x3* 




ID- 


9. A and B started on a race and ran a certain distance exactly to- 
gether. Then B began to fail and gave up th-j race when he ha l run 56. 
yards further, A having gone during the same time 320 y.ar.is. The 
avera<re of the entire distances run by the two men was i,ibS yards. 
What distance had they run together ? 


1884. 


I. Stoplif, |lM.{i^ot(.Ax 3 !)}. 


2. Find, by Practice, the cost of 15 tons li cwt. 3 qr. 10 lb. S 02. 
at R93. Sa. 4/. per ton. 


an ; 


3. Extract the square root of T?r to five places of decimals 
divide i‘438 by -013, g ving the result in decimals. 

4. When the rupee is worth ts. 7-|r/., what is the nearest sum of Indi-ar; 
money equivalent to .,^79. 3J. 7Tr^. ? 


5. A tea-merchant has a rectangular space for storing tea. It is 152 ft. 
long, loj ft. broad and gi ft. high. He wishes to fill this space with 
packets of a cubical shLpe all of the same size. What is the lar .^e-it .-.u : 
of such cubical packets that can be made to fill it c.xactly, and what woul i 
be the number of such packets ? 


6. .i 4 starts in business at the beginning of the year with R3.000. Or. 
March ist, he takes a partner B with R4,ooo. And on June 1st, he receives 
another partner C with R5,ooo. The profits at the end of the year amount 
to Ri,48o. What share of the profits should each partner receive ? And 
what is the rate per cent, per month of the profits on the capital invested ? 

7. What sum of money must I invest at 4 per cent, compound interest 
so that I may gain R39o. 3a. af/). in 3 years ? 

8. A tradesman has been accustomed to give his customers three 

months credit, but wishes to introduce the ready money system into his 
business. For how much ready cash should he sell an article that he has 
hitherto sold for ;^8. 2j., the rate of interest charged being 4 P'*r cent, 
per annum ? & t. j r 


9. What rate per cent, will be received for money ■ invested in per 
cent stock at 84 ? or r 
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la Find the cost of building the walls of a rectangular room, 20 ft. 
long, 16 ft. broad, sand lo ft. high, with a door 7 ft. by 4 ft., and a window 
5 ft. by 3 ft., at 2|a. per cubic foot, the walls being 2 ft. thick. 


1885 . 


1. Explain how the value of a fraction is not altered when its numer- 
ator and denominator are multiplied by the same number. 


Simplify 


. 7 of Iv + if J 


off. 


2. If the rupee is worth is. express R6. 5a. 4^5. as a fraction of 
; and find the least number of rupees equal in value to an integral 
number of pounds. 


3. State the rule for converting recurring decimals into vulgar frac- 
tions ; and find the value of o'oj of 275 of ;^3. 2r. 6fi?. +o’2857i4 of 1*3 
of £7‘ 5j- lOif. -0-5925 of;^2. i6j. 3^f. 


4. Find by any method the value of 5 cwt 2 qr. 21 lb. of goods at 
£z- 7 «- 6d. pet cwt. 

5. The carriage of lyf cwt. for 52 miles on a certain railway is 8j. 
4rf. ; find what • will be the cost of carrying 4f cwt. for 300 miles on a rail- 
way on which the rate pet mile is 9 pet cent, lower. 

6. A landlord pays I pet cent, for collecting his rents and a tax of 
7 pies in the rupee on what he receives after paying the collector. He hai 
a clear rental of ^1,831. 8a. Find his gross rental. 


7. A grocer mixes four kinds of tea which cost him 5s., 4s., 3s., 2s. 
pet lb. respectively in the proportions of 2, 3, 4, 7 respectively. Find at 
what rate he must sell the mixture so as to gain 25 per cent, on the whole. 

8. Define the terms interest, discount, and find in what time ;^533. 6s. 
SaT. will amount to £6']2 at per cent, per annum simple interest. 

9. A person invests ;if48oo in 4 per cent, stock at pS, and after a year 
^ells out at 92f and invests the proceeds together with the interest for the 
year in stock at 96^. How much stock does he then purchase ? 

10. Find to four places of decimals the square root of ; and calcu- 
late the cost of surrounding with a fence a square field of 225 acres at 30^ 
per yard. 

1 1. The population of a country increases at the rate of 7 per cent, 
every 10 years. What was the' population 20 years ago of a country whose 
present population is 4,007,150? 


1886. 

(A*. B . — Answers in money must be stated in £. s. d. or in R. a. p. 
as the case may be, and not as fractions oi £1. or of Ri.) 

State and explain the rule for the multiplication of vulgar fractions. 


I. 


Simplify 




-2a 
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2. Express ;[^’66. t4s. Sid. as the decimal of Rl,ooo, the ru[ cc bcinf; 
worth IJ. 4}d 

3. Distinguish between pure and mixed recurring decimals. 

Find the value of 0-945 of ;,d2. 3s. 6}d +0-37259 of /x, Sr. I Id 

4. Find by any method the rent of 156 ac. 3 r. 2.*, p. Il sq. yd. at 
R25. 3a. 4p. per acre. 

5. A clock which gains 3 m. 56 s. in 24 hr, w.ns set correctly .at noon 
on the 1st of January 1884. Find to the nearest minute the next date at 
which it indicated correct time. 

6. Twenty men are employed to make a t.ank .^o ft. long, 20 ft. broad, 
and 6 ft. deep. They work for 30 days and have just comjd .-tt'd one-third 
of the work, when it is resolved to increase the length of the tank by lo ft. 
the breadth by 4 ft. and the depth by 2 ft. llow many additional men must 
be employed in order that the work m.aybe completed in 30 days more ? 

7. The difference between the simple and compound int'-red on a sen! 
of money for 3 years at 5 per cent, is Ay. X2J. G /. I'ind the sum. 

8. The capital of a certain railw.ay is /^joooooo in 20<y/'^ sh.arr.-. nf A’5 > 

each, fully paid up. The gross annual recei[)'s are of which 48 

per cent is absorbed in working expenses. ^4600 goes to th ' re .-rve fun'!, 
and the remainder to pay dividend. Find wliat annua! irr.-.m:- a person 
will obtain from the investment of ;!r450O in the undertakirsg, th-.- dare., 
being at ;^62, lor, 

9. Ice is manufactured for 6 pics a pound. Two-third", of the rp.ia.ntity 
made is kept for sale at the factory ami the remaiirler i ; r.'-nt to branch 
shops. If the average loss from melting of the firm.-.-r b : 12; 5 c: cent, 
and that of the latter be 25 per cent., find the gain on every tun marb,-. 

la The average width and depth of a river .at its moulli are 240 yd., 
and 6 feet respectively, the avenage rate ol flow is 3 mii . s p -r hour, and 
the amount of sediment per cubic foot of uater di->char;;-d i. if cubic 
inches. Find the amount of sediment de; osited .annually ; an ! the (Fnth 
of the deposit, supposing it spre.ad uniformly (r. <r., lo the same depth 
throughout) over an area of 146 square miles. 


1888. 


2, Simplify 


~4l 
5v - 4S 


2rrc + l?-J 




3. Find the value of i.j\ of -01336 of K5. no. S/. ; and takinr- the 
rupee as worth ir. 4M, express the result .as the decimal of one shilling. 

4. Find by any method the value of 9 tons. 17 cwt. a nr. ''s lb of 

coffee at A72. i 8 r. 4^- per ton. J 1 -a 


5 . _ "When iron is at £3. yj. 6 d a ton, the cost of lavitm a railw-’v 
10 miles 2 fur. 20 po. in length rvith r.ails weighing 370 lb. ta'ch'ls P67 coo 
Find the cost of laying a railway 25 miles 33S yii. long with rails' of the 
same length weighing 500 ’b. each, when iron is at ^3-' 141. 3.1'. a ton. 

6. Find the present value of A482. 6r. lohf. clue 3 years hence -t c 

per cent, compound interest. -a ^ Hsncc a 5 
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7. When exchange is at the rate of is. per rupee, a person in 
.Madras orders from a bookseller in England a parcel of books, the pub- 
lished price of which is The bookseller allows discount at the rate of 
25 per cent, on the published price, but includes in his bill a charge of 13J. 
Tor packing, freight, _&c. When the books arrive in India, a further sum of 
R2. 8a. has to be paid on account of landing charges and cost of delivery. 
If the books can be obtained from a bookseller in Madras at the rate of 

■ p'l annas per shilling of the published price, find how much the person 
loses by ordering from England. 

8. A person holds forty R500 shares in a concern which pays divi- 
• dend at the rate of 6 per cent, per annum. When the shares are at 

ft675, he sells out and invests half the proceeds in 4 per cent, stock at 
90. With the other half he buys a house, for which he receives an annual 
-rental of fti,440, subject to a deduction of 3a. per rupee for repairs 
and taxes. Find the alteration in his annual income. 

9. In a certain year a country produces 50,000,000 bushels of wheat. 
“Of this quantity 40 per cent, is available for export at R3, 2fl. per busheh 
In the following year the acreage under wheat has increased 20 per cent, 
but the yield per acre is only seven-eighths of what it was in the previous 
year, while the quantity required in. the country has increased 5 per cent. 
If at the same time the export price has fallen to R3 per bushel, find the 
increase in the value of the wheat available for export. 

10. The population of a country is 33,264,000, and there ate 99 
males to lol females. 2 out of every ii boys and i out of every 33 girls of 
school-age are under instruction. If the boys of school-age form one- 
seventh of the male population and the girls o f school-age form one-seventh of 
the female population. Find the total number of pupils under instruction- 


1889 . 


2. Simplify 


3 +f 


T 

T?' 


1 

T 


\ • 

*7r 


(■S' + t) T ~ 7 

3. Multiply 41 •36514 by ’0019, expressing the result as a decimal; 
and find the value of ’3472 of £1. 4r. - '03288 of £2. 6 s. -^d. 


4. Find by any method the cost of 79 ca. 17 m. 5 v. 25 pal. of salt 
■at R21. loa. 87). per candy. 

» 

5. The cost of rice for a family of 2 adults and 3 children from January 

1st, 1889, to December nth, 1S89, both days inclusive, during which time 
rice was selling at 1 5 '4 seers per rupee, was R70. 7a. What will be the 
cost of rice for a family of 3 adults and 5 children from December ipih, 
1889, to May nth, 1890, both days inclusive, assuming that the price of 
rice will be 14 "7 seers per rupee, and assuming also that the quantity 
required per clay by each adult is the same in both cases, and that in both 
cases the quantity required by a child is two-fifths of the quantity required 
by an adult ? © « 

6. On what sum due I year 4 months hence does the true discount 
-amount to 100. i8r. 9^/., simple interest being reckoned at 4^ per cent, 
per annum ? 

7. How much 3 per cent, stock must a person sell when the selling 
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price is 91, in order that by iiivesting the proceeds in the 4J per cents, at 
he may derive from the investment an annual income of RpSjy. w.) 
after paying income-tax at the rate of 5 pics per rupee ? 

8. A and B can do a piece of work in 10 days, B and C in 15 

*nd C and ^ in 20 days. They all work at it for 6 days; then yf leaves,, 
and B and G go on together for 4 days more. If B then leaves, how long 
will C take to complete the work ? 

9. In a certain year the total amount received by a railway compriny 
for the carriage of passengers was K-275iooo. Of this siitn 6 pet cent, was- 
contributed by first class passengers, 5 per cent, by sveo^nd^ class, and the 
remainder by third class. The fares were iS, 6, and pi' s mile for 
first, second and third class passengers respectively, .•'.ssunung that the 
average distance travelled by each third class passenger was 3*) miles, and 
the average distance travelled by each passenger of the oth'-r classes wa». 
160 miles, find the total number of passei)ger.s carrieil during the year. 

10. The length of a rectangular field is twice its breadth. It the rent 
of the field at 3. 7r. 6(51 an acre is 5 1. lyr. fid, find the cost of sur- 
rounding it with a fence at 4j(f. per yard. 

IX. Extract the cube root o' 9 to five decimal places. 


1800. 


I. Reduce 2149908480 sq. inches to acres, etc. If tins is the area 
teclar.gle the length of which is Sm. 7 lur. 5 p. i ft. 6 in., fin! it.s breadth. 

12303 441 5-5 I'2.S57t4 


of a 


a. Simplify 


1835 54 fi 8 
2202 


3. Find the value of 237 candies 17 maunds 6 visi at R.jloo. Tc. 4^. 
per candy. 

4. 300 coolies are set to build a t.ank-bund. In I.; v. i-'-ks th ■ 
done of the work svhen r.ain slops the work for .; sve-.-ks an 1 wa .h . ; 
f of what they have done. At the end of that time the wurk i-i r-.S’. 
with only 250 coolies. In what time from the cominencement will 
work be finished ? 


have 

aw.av 

umn! 

the 


5 . Find the amount of R5859375 for 3 yc.ars at 4^ percent, per annu.m, 
reckoning compound interest. 

6. Explain the difference betsveen discount and interest. If tlic dis- 
count on ;!f283o. I5r. "jid. be equal to the simple interest on "s. 6:' 

for the same time, find the time, the r.ate of interest being S per c -nt t’<-r 
annum. ' 


7. A person invests ;^ 34 S 39 in the 3 per cents, at 87. After receivin'’ 
one year’s dividend he sells out at 89. He then inve.sts the whale in Rail- 
way stock, paying 5 per cent, at 115. What will the difference in his 
income be ? c- 


^ ^ in. long by 7 ft. 6 in. wide, by 3 ft. 4 in. high i- 
ilned inside with lead, 7 lb. of which cover a square foot. Find th^ 
weight of the lead and its cost at 535. per cwt. 

9. A cask contains 16 gallons of spirit. Two gallons are drawn of 
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and the cask filled up with water. Two gallons are again drawn off and: 
the cask filled up as before. This is done a third time. Compare the- 
quantities of spirit and water remaining in the cask. 

la Find the square root of 379749833 •583241. 


1891 . 


3 . Subtract 13 times R17. 6a. from 17 times R13. 6a. 

3’ R33°- 3^- IP- are to be divided among 193 persons, two of whom, 

receive fta each, and ten R3 each. The others receive equal shares. 
Find the value of each share. 


4. Find the value of X3i--rT 






_ 1 4 - 1 _ 1 _ - 


and simplify^ 


(without reduction to vulgar fractions if you can) 
2-03 + 1 -345 +27 -34 + 16-2317. 


5. How long will it take to walk round a square field 14 acres I rood . 
24 poles in e.xtent at the rate of 3 miles an hour ? 

6. Find the cost of white-washing a room 22^ ft. by 12 ft. and 1 1 ft. 
high, at one anna per square yard, making allowance for four windows . 
each 4 ft. X 2 J ft. and two doors each 8i ft. x 4 ft. Find also the cost of a 
carpet for the same room with 3 ft. border all round the carpet, costing 
R4 per square yard and the border R6 per square yard. 

7. Find the compound interest on ;i^3i43. 6r. %d. for 3 years at 3, 
per cent, per annum. 


8. A cistern can be filled by three pipes in 30, 40, and 60 minutes.. 
respectively, and emptied by an escape pipe in half an hour. The three 
taps are turned on at noon, but the escape pipe is at the same time 
accidentally left open and not closed for a quarter of an hour. At what 
time will the cistern be full ? 


9. I purchase 16 lb. of tea at 15. *jd. per lb., 14 at 2J. zd. and 17 at* 
ij. %d. Seven pounds of the mixture becoming spoiled have to be sold at 
a low price, but by selling half the remainder at 2J. £fd. per lb. and the 
other half at 2j. ']\d., I eventually make a profit of 25 per cent, on the 
original outlay. At what price per pound was the spoiled tea sold ? 

10. A person invests a sum of money in the 4 per cents, at 102. When 
they have risen to 104, he transfers R6000 stock to another investment 
paying 5 per cent, of which the shares are at 120. When the 4 per cents, 
fall to par, he transfers the remainder to the 5 per cents., which are still at 
the same price and now finds his income R25 more per annum than it was. 
at first. What was the sum originally invested ? 


2. 


Simplify 


1892 . 

I- of + 


the value of -0416 of “ '0345 of^^32' *3^- 1; 

.1 • t /" ItT.-X* ... 


3. Find . — . — 

and express R371. 2a. 6 p. as the decimal of a lakh of rupees. 
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4. Find by any method the cost of making a road 37 m. 6 f. 31 p. 3 yd. 
long at RiySS- 3«- 4 A per mile. 

5. Find the present value of ;^ 422 . ds. 10 Jr/, due three jc.af.-- Ii’ ncc at 
-5 per cent, per annum compound interest 

6. Extract the square root of 13-697142031225 to .six placer, of d-cimab. 

7. The annual rainfall of a district is 49-7 inches. A-.-uinirig that th: 

fall is distributed uniformly over the district, anrl that a foot of 

water weighs 62-5 lb., find the weight in tons of the rain tlia, fall., thro'.-gn 

■ out the year on a square mile. 

8. When e-xchange is IJ. 2|r/. per rupee, a Madras hri ,t:- -U-r s-ndr. 

to a London publisher a bill for in payment of bools or.h-f.-.!. I-Vrir.ht 

and landing charges amount to R37. Sn. Tlie publi hf-r .ailov.- ■. tli*- book- 
seller discount at the rate of 35 per cent, on the puldi'-h-d pri :.-, an 1 the 
latter sells the books at the rate of loj annas per shiiling of th.: published 
price. Find how much he gains on the transaction. 

9. In the year 1S91, the cost of rice for a family of 2 adult', art ! child- 

ren was R86. ya. gp. In that y.ear rice sold at It '2 seers p :r rup ■ •. .-.n ! each 
child received two-fifths of live amount given to an aiuU. .1 . 'uun,' that 
in 1893 price of rice will he 13-5 seer.s per rupee, v.lurt v. i'! b- tb.-- co.: 
of rice, for the same family from January 5 to .•N.ugu St it both ir.fdu. 

sive, if the allowance of each adult be incrca'.ed hy one-fourth and the 
allowance of each child be thrce-scvcnlhs of that of an adult ? 

10. The capital of a railway company amounts to P, 1 8, on, 00, 000 of 

which one-fourth is 5 per cent, preference stock an ! one-thir i .'I p-r c-nt. 
preference stock. In a certain year the receipts at: and 

the working expenses amount to 55 per cent, of the receipt.. Of th.: net 
receipts R540000 are added to the reserve fund, an I th - remain b-f, t'Jict 
paying dividend on the preference stock, is divided among th: or..,! ary 
•shareholders. What rate of interest will they rec-.-ive? 

11. In the ten years from 1 87 1 to iSSi the population of a c.iuntry 
increased at the rate of 9-5 percent., and in the ten y- ar . !r 'ui tSSt to 
1891 the rate of increase was 10-5 per cent. If the populati on in 1S91 
■was 31,023,759, find what it was in 1S71. 


1894. 


2. Simplify t rj nzl_ 

^ — i -t-S. T _ » j:. 5 

rr . 7- 7 ry X -7-^7 

3. Find the value of 2-04752 of £2. 2s, id, - i ‘734375 of ^2. Gi. 8./. 

^ Find by any method the value of 59 ca. 14 m. 7 v. 27 iml. of salt 
at R26. loa. 8/. per candy. 


5. In a certain year the produce of a tca-eslate was soM in London at 

an average rate of gld. per lb., and the amount reali- - ' was remitted at 
-an average rate of exchange of is. z^d. per rupee. In the foliowin- year 
the average price realised was only SJ:/. per lb., but the ciuantity sold 
exceeded by 127 per cent, the quantity sold in the previou.s veat and the 
•average rate of exchange at which remittances were made lelllo ij. ijf/. 
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If in this year the total amount realised from sales in London was RioSooOj 
find how much was realised in the previous year. 

6. A sum of money was invested for four years, interest payable an- 

nually. The rate of interest was 5 pet cent, per annum for the first two 
years and 4 per cent, per annum for the last two ; and the amount at the 
end of four years was ;Cl,l64. lor. What was the sum invested ? 

7. Ice is manufactured for 2^ pies per lb. and sold at 6 pies per lb. 
Of the total quantity made one half is kept for sale at the factory, and the 
remainder sent to branch shops. The loss from melting is I2j per cent, 
in the case of the former and 25 per cent, in the latter ; and the’agents at 
the branch shops receive commission at the rate of 15 per cent, on the 
price of every pound sold by them. Find the profit on every ton of ice 
manufactured. 

8. Two persons A and B, set out together on a journey. They 
walked at the rate of 3 miles an hour ; and after they had proceeded for 
three quarters of a mile, B returned, walking at the same rate, to the 
place of starting. Here he was detained three quarters of an hour. Set- 
ting out again he overtook A, who had been walking all the time, at the 
end of 2^ hours from the second time of starting. At what rate did he- 
walk ? 

9. A person sold 25 Bank of Madras shares and invested the proceeds 

in the Government 3I per cents, when they were at 3^ premium. If his 
net annual income from the investment, after paying income-tax at the 
rate of in, the rupee, be ga., find the price at which he sold each 

of his bank shares. 

10. In the year 1891 the population of a country was 35640000 and 
there were 1025 females to every 1000 males. Of the total population 
7*5 per cent, could read and write, but of the famales only i per cent, 
could do so. Find what percentage of males could read and write. 

11. Extract the square root of 81*13183159704101 to seven places of 
decimals. 

1895. 

i of f-rf 0fT\-| ^ of 2| 

3. Find the value of ’041962-r ’936, expressing the result as a decimal,. 

4. Find the value of 97 miles 5 furlongs 170 yards of wire at R34.. 
6 a. Qp. per mile. 

5. When iron was at £2.. X4J. 2d. per ton and the rupee at Ij. 7W., 
the cost of laying a railway with iron rails weighing 50 lbs. per yard was.. 
5:278,250. Find what will be the cost of relayiijg it with steel rails 
weighing 75 lbs. per yard, when the price of steel is ;^3. 17J. 6 d. per ton, 
and the rupee is at is. i-jal 

6. The reservoir from which a certain city draws its water supply has . 
a surface area of 2^ square miles. If the city has a population of 450,000, 
and if the average daily supply is at the rate. of 20 gallons to each inhabi- 
tant, find what must be the average depth of the reservoir so that when. 
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'full it niay contain a year’s supply, (l gallon — 277 '’74 cubic inches, and 
•a year =365 days.) 

7. Find what sum will amount to los. sJ /. in 2 ye.ars at 3J per 

•cent, compound interest, payable annually. 

8. The capital of a certain rai!w.ay is 275 lakhs of rupees in sh.ar .-s of 
R500 each, fully paid up. The gro;s receipts in a certain year amounted 
to 22I lakhs, and the working expenses amounted to i\$\\ per cent, of the 
gross' receipts. Of the net receipts the sum of R 13 1. 400 w.is placed in 
the reserve ifund and the remainder went to pay dividend. Find the 
amount of dividend received by a person holding 1500 .shares, after d duct- 
ing income-tax at the rate of ^ per rupee. 

9. Rupee silver is an alloy consisting of T I parts of silver to i jnjt ot 
copper, and the weight of I rupee is I'b'o grains. If tin pric 1 nf r.iivi r ij 
■ 25. 6 d. per ox. troy, the price of copper 3^-/. p.-r lb. troy, and if th- rate of 
■exchange is is. i\ef. per rupee, find the total v.alue in ri!p-:e.s of th.i silver 
and copper required for coining a lakh of rupees. 

10. A merchant pays a lakh of rupees for a .s'.ason’.s g'l > Is. He rnarki 
the goods 25 per cent, over prime cost, an lb' im what h : r. d!s at th.:'. rate 
realises Ri 12,500. At the end of the S'easoo he .sells th • r-m lintn-: goo 
at reduced rates, one half at a reduction of 25 ji -r c n’.. 'Ui tli; form.-r 
prices, one quarter at a reduction of 50 per cent., .an 1 th-e r'-m.ain i'-r at a 
quarter of the former prices. If the cxpense.s of tire hu-.in: atin ent to 12 
per cent, of the sale receipts, what is his rale of profit on the iraa'-'i ;ii’)nj 
of the season? 

11. Find the dimensions of a cubic.al cistern having the .amc capacity 
-as a tank 31 feet 6 inches long, 21 feet broad r.ni i foot 0 inche-i deep. 


1898. 


2. 


Simplify 


Stt ~ 2 y X -P 2* of (2J — I7 ) 

2l+3i-}2xoilol 


Ii£l£rr 

Si’t-ij' 


3. Prove that any number of pic.s can he c.xpresse l as tlm: landths of 
a rupee by multiplying the number by 5 and adding to th ■[>.'■•'■ ’.'-.cl rV o- 
itself. Apply this rule to express 6 a. op. as the decimal of a rupee, an-J 
verify the correctness of your result, obtaining it in another v. ay. Fiid 
the value of -0012376 of a lakh of lupces. 


4. Find by any method the cost of constructing a railway 329 miles 
:S fur, 176 yds. long at R77,3S6. 130. 4/. per mile. 

5. A contractor undertook to finish a certain piece of work in 150 days. 
He employed 20 men, 30 women and 75 children ; but at the end of 60 
days, finding that only one-fourth of the work was done, Ive diii'.us '>:d all 
the women and $0 of the children and employed more men. The work 
was then finished 5 days before the stipulated time. Assumiwi^ that 3 men 
-could do as much as 5 women, and 2 women as much as 3 children, find 
•now many additional men were employed. 

-,i value of Rni5. 13a. gp. due 2 years hence at 

35- per cent, per annum compound interest. 
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7. How much 3i- per cent, stock of 109J must a person sell in order 
^hat by investing ihe proceeds in 3 per cent, stock at I03i- he may derive.- 
Irom the investment an annual income of R6S25. 8a., after paying income 
"tax at the rate of 5 pies in the rupee ? 

8. A grocer imports sugar at 155. 4^/. per cwt., the cost of which he 
remits when exchange is at the rate of is. 2,\d. per rupee. Freight and 
landing charges amount to R38. 6a. per ton, and import duty at the rate 
■of loa. 6p. per cwt. has also to be paid. At what rate per maund of 25 lb. 
'must the grocer sell the sugar so as to gain 12 per cent, on his total outlay? 

9. In a certain year the total value of the exports from the Presidency 
of Madras showed an increase of 12*5 pet cent, as compared with the total 
value of the exports for the previous year. Of the various items of export, 
coffee which in the first of these two years represented 13*59 P^r cent, of 
'the total value of the export, showed an increase of 7*5 per cent. What 
percentage did coffee represent of the total value of the exports in the 
•second of the two years ? 

10. In a certain year the quantity of wheat raised in a country was 
54,000,000 bushels. Of this one-third was available for export at R2. 4a. 
per bushel. In the following year the acreage under wheat showed an 
increase of 20 per cent. , but the yield per acre was only three-fourths of 
what it was in the previous year, and of the total quantity of wheat raised 

• only one-fourth was available for export. If the value of the wheat ex- 
ported in this year was loi-^ lakhs of rupees less than in the previous year, 
what was the export price of wheat per bushel ? 

11. Extract the square root of 4985*067295890281 to 6 places of 
decimals. 


1897. 


2 . 


Simplify 


f-of2|-^of3^ . 4 t-3v 

Y of 2f- of ly — I-j- 4 t ^ % 


3. Find the value of *875 of •R4. 5®. 4/- +‘859375 ofRi. 5a. 4p.~ 
•5746 of R3. la. 675. 

4. Find by any method the value of 21 tons 17 cwt. 2 qrs. 23 lb. of 
‘Coffee at R1547. 4a. 8p. per ton. 

5. When the price of grain is 1 1 measures per rupee, the cost of grain 
for 24 ponies for 31 days is R182. 2a. Assuming that 5 horses require as 
much as 8 ponies, find the cost of grain for 25 horses for 6 weeks when 
■the price is loj measures per rupee. 

6. The interest on a certain sum of money for 3 months at 5 per cent, 
per annum exceeds the true discount on the same sum due 3 months hence 
■■at the same rate of interest by iia. 3/. Find the sum. 

7. A person holding sixty R500 shares in a concern which paid 
-dividend at the rate of 5 per cent, per annum, sold out when the shares were 
-at R625 and invested half the proceeds in si- per cent. Government^ paper 
-at 105. With the other half he bought a house, for which he received an 
'annual rental of R1920, subject to a deduction of 4a. per rupee for 
•aepairs and taxes. Find the alteration in his annual income. 
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8 vnen, loo women ami 150 chiUlrcn, workinc: for a certain lime on 

a tank-bund earn together R1181. 4 «. If ‘1’= ''-kf " ^ 

Ind a child be 4 «m 2«- per day rcsnecUvcly, find how 

much is earned on the whole by each man, woman and child. 

9. A merchant buys a quantity of tea at an average rate of i;c. f/. per 

lb He assorts the tea into three kinds, which he sells at t.l, 14^1. 

arid os per lb. respectively. If in the process of assortment p-r ernt. 
of the tea is lost, and if of what remains 36 per cent, is of the dearest kind 
and 24 'per cent, of the cheapest, find the merchant s gam per cent, on the 
transaction. 


10. A merchant in Madras owes 12,270 marks to n merchant in 
Hamburg. If exchange on Hamburg is at the rate of I '32 marks p-r rup-er, 
while exchange on London is at the rate of ir. 3 f'" P-t rupee, and jh'; 
exchange between London and Hamburg is 20’45 tiian; • per p/emd ■.’ •fiing, 
find, to the nearest pie, how much the merchant will gain by remitting 
through London instead of direct. 

11. The length of a field containing 21 ae. 3 ro. 25 iq. po. 3^ .-.q. y it. 
is twice its breadth- Find the length of the field. 


1898 . 


2 . 


Simplify 


iz3 


3. Find the value of '11481 of Ro. 130. 6/. and expre*.-, the dif'-f>-ne: 
between of R37. 13a. Ap. and of R37. 20. as the der.im.d of i’.5o. 

4. Find the cost of paving a rectangular are.a 35 feet 0 in"h 1 jm; mod 
23 feet 6 inches broad at the rate of R5. 131. C/. per square yani. 


5. Two watches, one of which gained at the rate of 1 mir.'.d: s.'.'fi 
seconds and the other lost at the rate of i minute 55 '8 .•■•. ron 1 ; ilailv, w-r 
set correctly at noon on the 1st of January, iSoG. \Vh n did th e v. alche t 
next indicate the same time and what lime did each iiulic.'.te? 


6. Find what sum will amount to R7364. 10a. oA in tv.-o year:; at 3j 
per cent, per annum compound interest, 

7. A person invested R16, 500 in 33 per cent. Govermnrnt paper at 
96^, and an equal sum in bank shares of the nominal value of R5'>'') careh. 
If, when the bank is paying dividend at the rate of R50 per share, hh 
annual income from the bank shares exceeds his annual incom- from th * 
Government paper by ftSy. So., find what he p-aid for each of his bapk 
shares. 


8._ A merchant at Madras imports 600 tons of English co.al, th- price 
of which at the pit mouth is i2j. 6rf. per ton. The'eost price of c-inap- 
and freight to Madras amounts to iGi. 63 r/. per ton and the landirV<’ 
charges amount to R3. 5a. 4/.. per ton. If the merchant remits the price 
01 the coal and the cost of carriage and freight to M.adras when the ex- 
S 3 ra^. per rupee, at what price per maund o^ 

82? lb. avoirdupois must he sell the coal in Madras in order that he maC 
gam ft3255 on the transaction ? ^ 
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9. In 1896 the working expenses of a certain railway amounted to 
50 '8 per cent, of the gross earnings and the net earnings to 4 '41 per cent, 
of the total^ capital expenditure. In the same year the working expenses 
of another railway amounted to 54 ’9 per cent, of the gross earnings and 
the net earnings to 5 *25 per cent, of the total capital expenditure. If 
the total capital expenditure on the former railway was 1222*5 lakhs of 
rupees, and if the gross earnings of the latter , were four-fifths of the gross 
earnings of the former, what was the total capital expenditure on the 
latter ? 

10. In a certein year 2*5 per cent, of the articles ^ven out for delivery 
from post offices in the Presidency of Madras were returned undelivered. 
Next year there was an increase of 7*5 in the number of articles given out 
for delivery and an increase of 10*5 per cent, in the number of articles 
returned undelivered. If in this year the number of such articles 
was 1957176, find how many articles were given out for delivery in 
each year. 

II. Extract the cube root of i7S4'0999i6 to two places of decimals. 


1899 . 


a. Simplify 


fof3^-fofi^ . n f-7TT 
(l + iT*T)-(f-TV)- 5^+71* 


3. Divide *0003922130575 by *047729 ; and find the value of 2*02376 
of 147. 14a- 3 A 


4. Find by any method the value of 19 cds. 17 mds. 5 v. 25 pals, of 
sugar at Rs8. 50. 4A per candy. 

5. Find to the nearest pie the amount of R1750 for 3 years, reckon- 
ing compound interest at 35^ per cent, per annum. 

6. A person invested a sum of money in 3 per cent. Government 
paper at 91^, and when the price rose to 94^ he sold out and invested the 
amount realised in the 4 pet cents, at loi-J. If from this investment he 
derives an annual income of R2727. la. 4^. after paying income tax at 
the rate of 5 pies in the rupee, find what sum he invested in the 3 per 
cents. 


7. A person A sets out from a place P to walk to a place Q. A 
quarter of an hour later a second person B sets out from P to walk to Q, 
but after walking half a mile returns to P, where he is detained 10 minutes. 
Again setting out from P he reaches Q 5 minutes after A. If A walks 
throughout at the rate of 3 miles an hour and B at the , rate of 4 miles an 
hour,lind the distance between P and Q. 

8. In a certain year the total number of passengers carried on a 
railway was 12976200 and the receipts from the passenger traffic amount- 
ed to 45 lakhs of rupees. Of this sum 1*6 per cent, was contributed _ by 
first-cll^s passengers, 4 per cent, by second, and the remainder by third. 
If the fares for first, second and third class passengers were 12 pies, 4 
pies and l| pies per mile respectively, while the average distance travelled 
by each first class passenger was 60 miles, and the average distance 
travelled by each second class passenger was 40 miles, find what was the 
average distance travelled by each third class passenger. 


c. A. 26 
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9. A coffee merchant in India buys coffee for shipment to Enjj.ancl, 
for which he pays on the average Kii. 3A mamvi oi 25 ih. 

The process of curing reduces the weight of the coffee 10 per cent., and 
for carriage, curing and freight the merchant has to pay at tiie rate of 
R60 per ton of cured coffee. If the coffee is sold in Lngiand at the 
rate of 92^. 6ff. per cwt. and if the amount realised from the sal- of it is 
remitted when exchange is ir. £,d. pet rupee, find the merchant s gain 
per cent, on his outlay. 

10. In a certain country the number of males who can read and v/rite 
exceeds the number of females who can flo so by 2 ^59 ^oo If tlie total 
female population is to the total male population as 1025 to lO'OO, nn i if 
15 out of every too males and i out of every too females can r.-a ! an 1 
write, find the total population of the country. 

, II. Find the edge of a cubical cistern having the same capacity as a 
rectangular cistern 14 feet 7 inches long, 12 feet 3 inches bro.ad anil 3 
feet 9 inches deep. 

1000. 


2. Express 
lowest terms. 


of 


.9’r 


■ 3tV 


loJ + IIl'V + ly of 15 If4-2i 


as a simple fraction in its 


3. Find the value of ‘09492 1 S7 5 of R13. 5 ( 5 . 4/., an'l rxpfesa R21. 
I3rr. 9/. as the decimal of a lakh of rupees. 

4. Find the cost of repairing a road 27 miles 6 furlongs lou yards long 
at K1786. 5a. 8/, per mile, 

5. When the price of grain was 10} measures p-r rupee the co of 

grain for 6 horses and 12 ponic.s for 0 weeks was P.2S2, I'x:, .K'. .umin.; 

that the daily allowance for a pony was two-ihir.U of the daily allowance 
for a horse, find what will be the cost of grain for 12 hor.'-s and (> jonivs 
for the months of April, May and June if the ]>rice during that p-riod i? 
9I measures per rupee and the daily allowances for a horse an 1 a 5 ony are 
the same as before. 

6. Find the present worth of R545. iic. S/. due 2 years hence at 4 
.per cent, per annum compound interest. 

7. A sum of money is made up of rupees, half rupees, quarter rupees 
and two-anna pieces. The number of rupees is ten times the numb/r of 
half rupees, six times the number of quarter rupees and eight times the 
'number of two-anna pieces, and the value of the rupees e.xcccus the value 
of all the other coins by R42S. 8a. What is the sura ? 

8. A merchant imports sugar at 17J. nff. per cwt., the cost of which 
he remits_ when exchange is at the rale of ij. 4]; pet rupee. Freight 
and landing charges amount to R37. Sa. per ton and impoit' duty at the 
rate of 8a. 8 p. per cwt. has also to be paid. If the merchant "sells the 
sugar at the rate of R-3. 14a. 6/. per maund of 25 lb., find Imw much he 
gains per cent, on his total outlay. 

9- The capital of a spinning company amounts to 1 $ lakhs of rupees 
in shares of B:5o each, fully paid up. The gross value of the gocxls 
manufactured in a certain year was 31-25 lakhs oV rupees and the net profit* 
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-amounted to 4 per cent, of this. If at the end of the year the sum of half 
-a lakh of rupees was placed in the reserve fund and the remainder of the 
profits was distributed among the shareholders, find what rate of interest 
'Was received by a shareholder who at the beginning of the year bought 
shares R62. Sa. each. 

10. In two successive years the working expenses of a certain railway 
..amounted to 48 '25 per cent, and 47 "I per cent, of the gross receipts for 
"these years respectively. If the net receipts for the second of the two 
years showed an increase of 3*5 per cent, on the net receipts for the first, 
"find what was the rate of increase per cent, in the gross receipts. 

11. A rectangular cistern has a capacity of one million gallons. The 
length of the cistern is twice its breadth and its depth is 7 feet 6 inches. 

'Taking a gallon to be 277 "274 cubic inches, find to the nearest inch the 
length of the cistern. 

1901 . 

1. The gross earnings of a certain railway company during the first six 
.months of the year 1899 were as follows : January, Ri 134267. 13a. SP- i 
February, R109S763. loa. up. • March, E 1109835. 6 a. gp. ; April, 
R1148239. 2a. 6 p. ; May, Ri 132470. 15a. 8 p. ; June, R1087493. 12a. yp. 
iFind (i) the gross earnings for these six months, (2) the average daily 
•earnings. 

2. Reduce to its simplest form the expression 

$ofl|-|ofiT i + 

3. Find the value of *018984375 of R66. loa. 8 p. and multiply *04657 
by *934, expressing the result as a decimal. 

4. Find by any method the value of 179 cds. 13 mds. 7 v. 33 pals, of 
-salt at R23. 5a. 4p. per candy. 

5. During a certain period the yield of a tea estate containing 187 ac. 

I ro. 28 po. was at the rate of 375 lb. per acre per annum, and the average 

' price realised for the tea produced was yi-d. per lb. During the same 
period the yield of another estate containing 257 ac. I ro. 660 sq. yds. was 
-at the rate of 300 lb. per acre per annum, and the average price realised 
was SfuT. per lb. If the value of the tea produced on the former estate 
during the period in question was R29,452. 8a., and if the average rate 
■ of exchange was the same in both cases, what was the value of the tea 
produced on the latter estate ? #5 

6. If the interest on R1368. 12a. for 45 days is R5. 14a. 6 p., what 
'is the rate per cent, per annum (365 days) ? 

7. A person owned house property yielding a rental of R1750 pet 
mensem, of which he had to spend 37^ per cent, on repairs, management, 
taxes, etc. He sold the property, realising R 36 Si 75 o which he invested 
in 3^ per cent. Government paper at 96J. If he has to pay income tax at 

‘the rate of 5 pies in the rupee on the interest derived from the investment, 
-find the alteration in his clear annual income. ^ 

8. A merchant wishing to clear out his old stock sold one lot of goods 
.:at a reduction of 12^ per cent., another at a reduction of 25 per cent, and 
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a third at a reduction of So per cent, on the usual prices. He realised 
E:682. 8tf., ftiol2. 8a. and R4S0 for these lots respectively, and found 
that on the whole he had a loss of 2^ per cent, on the price paid by him 
for the goods. What would he have lost or gained per cent, if he had sold 
all the goods at a reduction of 20 per cent, on the usual prices ? 

9. In a certain year three-eighths of the quantity of wheat raised in a 
country was exported at R'2. 6a. per bushel. In the following year the 
acreage under wheat showed an increase of 12J pet cent., but the yield per 
acre was only five-sixths of what it was in the former year, and of the total 
amount of wheat raised only one-third w.as exported. If the value of this 
at R2. 8a. per bushel was 375 l.akhs of rupees, find the value of the 
wheat exported in the first of the two years. 

10. A merchant in Madras owing ^398. 51. 9-/. to a merchant in London, 
finds that by remitting through Paris, instearl of direct, he can save R5S. 
8a. If exchange between Madras and Paris is at the rate of 171 francs per 
rupee and exchange between Paris and London at the rate of 25’2 francs 
per £1, find the rate of exchange between London and Madras. 

II. Extract the square root of 822655'9I9*, 245541 to five places ot 
decimals. [The remainder must be written down.] 
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1859. 


1. What is the value of a chest of tea weighing 2 cwt. l qr. 19 lb. at 
fta per lb. ? 

2. What is the price of a silver cup weighing i lb. 7 or. 14 dwt. at 
ft2. 8a. per oz, for the metal, and "jla. per or. for the workman-drip ? 

3. Define a fraction ; and explain the effect on the value of a fraction 
of adding the same number to the numerator and the denominator. Why 
do you bring fractions to the same common denominator before adding 
them together ? 

Add together |, and of 


4. Divide 


l-ii 


4S?-by 

loSs7, I74tV 


5. Express % of li rupees as the fraction of S rupee- 

6. A general after sending ^ of his men to forage in one directioa. 
• and i of them in another, had 700 remaining. How many did he command ? 

7. If 72 men can do a certain piece of work in 63 days, how long will 
it take 42 men to do the same ? 


8. Define a decimal, and reduce 14 minutes to the decimal of a day. 

9. Extract the square roots of 2'S, *0625 and 1020304030201. 

10. The top of a tank is a rectangle, whose sides are 9 feet and 15 
feet ; it is of the same horizontal section throughout its depth. What must 
be its depth in order that it may' contain i 295 o gallons of water, one 
.gallon containing 277*274 cubic inches? 
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IX. Find the interest on Rioo,ooo for four years, at 3 per cent com- 
pound interest 

12. The sum of R6,ooo is to be divided among 24 men, 36 women 
and 72 children, so that the shares of 2 men shall be equal to those of 
3 women, and each woman’s share to the shares of 2 children. What 
will be the share of each ? 


1860. 

1. State the distinction between Direct Proportion and Inverse Pro- 
portion ; and find how much land at 27J. per acre should be given in 
exchange for 480 acres at 35J. per acre. 

2. Find the greatest number which is contained exactly in 378, 462, 
and 693 ; and find the least fraction which, added to the sum of f, and 
Jl, shall make the result an integer. 

3. In multiplication of decimals how do you determine the position, 
■of the decimal point in the product ? State the reason of the rule. 

4. Simplify {•i84-'oo9)-r *016; and reduce £l. 13J. to the dcci- 
®ial of 

5. Divide *00432 by 240 and 43200 by *024 ; and extract the square ‘ 
root of *0002359296. 

6. Of what sum of money does the half exceed the fifth part by 
£216} 

7. A buys 200 shares in the G. I. P. Railway at Ri,ooo each and 
•when they are paying 2 per cent. , sells them at R460 each, and invests the 
proceeds in the 4J per cent. Government loan at 92. Find the effect on 
fcs income. 

8. Find the value of 537 articles at R3. 7a. 2j/. each (by Practice). 

9. What will 3650 rupees amount to in 4 years and 2 months at 
R3. 6a. 8/. percent, per annum at simple interest ? In what time would 
* sum of money double itself at the above rate ? 

10. If a cubic foot of marble weigh 2*716 times as much as a cubic foot 
of water, find the weight of a block of marble 9 ft 6 in. long, 2 ft 3 in. 
broad and 2 ft thick, supposing a cubic foot of water to weigh 1000 oz, 

11. The surface of a cube is 346*56 square feet; what is the length of 
nn edge ? 

1861. 

1. Express in [words 11603700160, and write in Roman numerals 
.4960 and 10684. 

2. Multiply R1875. JSa. 8/. by 27, and find how many times Ri. 
loa, 4i/^. are contained in R2. J2a. 32/^* 

3. If 4 candies 2 maunds 7 seers of sugar cost R36. 30., what is the 
price of 3 maunds 14 seers ? 

4. A bankrupt pays 17s. 6d. in the pound ; how much does he pay 
in R267. 6fl.' Sp. 7 (Practice). 
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5. Reduce ! 7,^?, c ISt to its simplest form. 

Find a sum of money which shall be the same fraction of R61. o-:. 1/ 
that 2 cwt 2 qr. 10 lb. is of 36 cwt. 1 qr. 

6. Reduce 133. 6J/). to the decimal of (l) Rl, (2) Kiooo, an l (3) 
R '00001. 

Divide 1255 by I '004 and hence deduce the quotient of 12'55 ir.- lew* 
and '012550 by 1004000. 

7. How is it that the value of a decimal fracliion is not altcre-l by 
adding on the right hand any number of ciphers ? 

8. What sum must A bequeath to so that /> may leceivc K to, coc 
clear, after deducting a legacy duty of 10 per cent. ? 

9. Find the simple and compound interest of ;C625 in 2 years at 
4 per cent. 


1862. 

1. WThat is the fundamental principle in our system of Arilhm'tic? 
Write the number three millions four hun Ir -d an ! tiity-tw i ih'i.; '.an i one 
hundred sixty-seven in an algebraical form, u^ing .r to <! •n v. 7 t-n. 

How would the Romans have written the numb.-rr. whicli are cxprc-ste 1 
in our notation 1918, 1231, 1262, 1802? 

2. Divide 31 by '124869 and 'i2.iS'jO l)y 51. Give tl'.e r.^ur/'t of the 
rule for placing the decimal point in the quotient. 

3. The Hindu year consists of 365 days 6 h mrs 12! min-.;! ■ , ih-; 
Mahomedan of 354 days 8 hours 48 minutes. .Aft-r \vha'. (en-.yli n? 
would the accumulated difference between th.'m amount to ili.: troj ieai 
year of 365 days 5 hours 48 minutes 49 '7 seconds? 

4. A bag contains a certain number of rupees, half as many a'V.'.:.o 
two-anna pieces, and 4 times as many pysas, and the valu- n; rise whole 
is R300; find how many rupees, how many two-anna picCe-s ami low many 
pysas are there ? 

5. How many times docs (I -P 5- I’j) contain (5 -f-j - -jb)? 

6. What decimal of I bushel i pint is srds of 3 gallons 2 pints ? 

7. Divide accurately '0324 by '36 and extract the square root of lb? 
quotient to four figures. 

8. A creditor receives upon a debt of R3.270 a dividend of 9 annas 
2 pies in the rupee, and afterwards he receives a further tlividend upsn the 
deficiency of 3 annas 4 pies in the rupee ; how much does he receive on 
the whole ? 

9. Extract the cube root of -57 to three places of decimals. 

10. Find the true present value of two sums of Rioo payable nt the 
end of one year and two years respectively, money making 7J per cent, 
per annum. 



BOMBAY ENTRANCE PAPERS 


407 - 


_ II* If mangoes be bought at the rate of seven for an anna, how must 
they be sold to gain 33 per cent. ? 

12. Four French feet are equal to 1*3 metres, and 15 French feet are 
equal to 16 English feet ; how many metres are 27 English feet equiva- 
lent to?' ^ ^ 

1863 . 

1. Explain the principle of the Decimal System of Numeration. Write 
down in words the number 4010010. What number expressed in the 
Decimal System, is identical with the number 4321, in which the base of 
the system of numeration is 12? 

2. Divide R6148. 5a. 4^. by 136. 

3. A barters some sugar, with B for flour which is worth 2J. 3^/. per 
stone, but uses a false stone-weight of 13 J lb. ; what value should B set 
upon his flour, that the exchange may be fair ? 

4. An annual tax of ^2,255 is laid upon a district containing four 
villages — A, B, C, D , — and the rate to be paid by each of the villages 
A, B, and C, is to the rate to be paid by Z), as 3 to 2 ; what are the 
annual payments due from the villages ? 

5. Explain the following terms — an impi’oper fraction, a compound 
fraction, a mixed number. Add together ^ ol f of a year, | of f of a day. 

and I of I of Ipj hours. 

6 . Divide ’00333822 by ’1357. Reduce l8r. fid. to the decimal of 
one pound . 

7. The area of the entire surface of a pond is 9 acres 2 roods 1 5 poles ; 
find to 3 places of decimals, the number of yards in the side of a square 
piece of ground of equal area. 

8. A man sells a horse for R246 and loses 26^ per cent, on what the 
horse cost him : what was the original cost ? 

9. Explain the difference between interest and discount ; and find the 
discount on fyyj. 6J* 8Z. due 9 months hence, at 4 per cent, per annum. 

10. If the carriage of 150 feet of wood, that weighs 3 stones per foot, 
cost R30 for 40 miles, how much will the carriage of 54 feet of wood, that 
weighs 8 stones per foot, cost for 25 miles ? 

1864 . 

1. Express in figures the following distances in miles of some of the 
planets from the sun : — 

Thirty-seven millions (for Mercury). 

Sixty-nine millions (for Venus). 

Four hundred and ninety-four millions (for Jupiter). 

Write down in words the numbers signified by the following figures : — 
900300804, 60660608008. 

2. Find the greatest common measure of the numbers 12129 and 
30081. Investigate whether the number 3714 and 1815 have a common 
measure or not. 
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3, Express in the scale of 8, the number seven hundred and eighty, 
four millions three thousand and forty-two. 

To the sum, difference, and product of \ and yV ^"'1 fourth 
proportional. 

5. Find the sum, difference, product and ratio of the dccimal ntiml>cr3 
4075‘32, and 186*4215. Demonstrate the rule for jicinting the quotient 
in the division of decimal fractions. 

6. The proportions used in making English gunpowder arc laltpctre 
75 parts, sulphur 10 parts, and charcoal 15 parts. I low many pounds 
weight of each material are there in lo cwt. of gunpowder ? 

7. Extract the square root of 1 15*297356. 

8. and C form a Joint stock of R75000, of which R.360CO arc 
contributed by A, R30000 by B, and the remainder by C. At the end 
of the year, the profit is found to be R 16701. Kequirctl the shares of this 
which each is to receive, RSoo a montli being allowed ns salary to O a.s 
acting partner. 

9. Calculate the interest on 4 kakhs of rupees from the 23rd Kovetn- 
ber 1864 to the 25th May 1S65 at S per cent, per annum. 

10. If 12 iron bars, each 4 feet long. 3 inches broad nnd 2 Inches 
thick, weigh 576 lb., how much will 11 weigh, each 6 feet long, 4 inches 
broad and 3 inches thick ? 


1865. 

1. Point and write in words, both according to the English nnd Indian 
numerations, the two numbers : — 

1234567654321. 

5020040003060. 

2. Subtract R45867. 12a. 6/. from RS6325. So, I low arc the 
numbers placed in subtraction ? 

3. If a room is 28 feet long. 20 feet wide, 13 feet high, and the 
windows and doors take up half the walls, find the cost of ' jjarrering at 
12a. a square yard. 

4. How many square feel arc there in 57S pieces of Grey Domestics 
39 inAes wide and 72 yards long ? .and wlnt is the price at Reex. 141/. 
per piece ? 

5. Multiply ^+^+1+14-’ by ij x 1} x ij x iJ x i^. 

6. Reduce -jV, Tr, to decimals. 

7. If I sell R500, 4 per cents, at 93, .and buy sj per cents, at loo, 
what IS the change in my income ? 

8 . Divide a lakh of rupees between A, £ and C, in the projKirtion 
of 2, 3, 4, and the same amount between i?, and /"in the proiKinion 
of I, i and i. 

9. If I sell 40 shares of R250 c.ach in the Orient.al B.ank at 12 1 per 
cent, premium, how many shares of Ri,ooo each in the Madras Bank at 
72 per cent, premium can I buy ? and how much will be leU ? 
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,10. A person travelled 120 miles by railway at 1 5 miles an hour, iso 
i'by road at 8 miles an hour and 60 by bullock-cart at 2 miles an hour : how 
long did he take ? 

II. Find the square root of 173388 ’gS and the cube root of 1860*867. 

1866. 


1. Represent in figures ; — 

Ninety-nine millions, ninety-nine thousand and ninety-nine. And by 
' the old English method of numeration, eight billions, two hundred and 
seven thousand and five. 

Point and write in words 319680209078 and 20090060002. The first 
according to the Indian method and the second according to the English 
rnethod of Numeration. 

2. Add together f of f and and explain why fractions 

must be reduced to a common denominator for the purpose of Addition 

-and Subtraction. 

(a) What fraction must be divided by ^ to give a quotient ? 

3. A person who has of a mine sells f of his share for Ri,5oo ; what 
is the value of his share and of the whole mine ? 

4. Explain why in reducing a fraction to a terminating decimal, the 
.-number of decimal places depends on the form of the denominator of the 

fraction and not on that of the numerator. 

5. Reduce I cwt. 3 qr. 5 lb. to the decimal of f of a ton. 

6. Perform the operations indicated below : — 

(i) 47*03-2*876843. (ii) 5*776x2*003. 

(iii) 62*5^125*125. (iv) 6*25-r ’000125. 

(v) V(2II9'68 i6). 

7. Define the terms : — Stocks, shares, consols. State some of the 
- circumstances which affect their value in the market. 

How much stock can be purchased by the transfer of R2000000 from 
■ the 4 per cents, at 90, to the 55- per cents, at Iio ; and what change would 
•-be effected in the income derived from the two investments ? 

8. Find, by Practice, the price of 549 yards at i8j. g^d. a yd. 

9. I bought cloth at 15a. a yard and lost 5 per cent, in selling ; what 
was it sold for ? 

10. If a person owe Rioo payable in 2 months, and R750 payable in 
"7 months, what is the just time for the payment of the two debts ? 

1867. 

I. Give a demonstrative example, illustrative of the following axiom t— 

If the divisor be increased a certain number of times, the quotient is 
-diminished in the same degree; but if the divisor be diminished the 
-quotient is increased. 
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2. Define priini and compoiite numbcrfi. Resolve 541S0 into prime 
factors. 

26^ — ^ 

3. Reduce — ~ to its simplest form. 

u d"!r ~ rr 

A. Reduce ^ to a circulating decimal ; and find the fraction equivalent 
to 17016. 

5. Find the product by contracted multiplication of 7 C '.;9 and 10’S7G32 
to three places of decimals. 

6. If s of a maund of sugar cost Rio, what will i of a seer cost at the 
tame rate ? Give answer in annas as well as in rupees. 


7. Explain rffrer/ and inverse proportions. 

8. 250 men are employed to work on a Railw.ry cmh.inkrnent, a mile 

and a half long, which they arc expected to finish in four v."-.-!-!:.;. I’.u* a* 

the end of one week it is found that they have only finlsh-.-d 520 yards. 
How many more men must be eng-nged to finish it in the required tltrie ? 


9. What time must elapse between the time of placing P.C50 in the 
Government Savings’ Bank and taking out the amount jus; a; it g'v;r. over 
R:3 oo, supposing interest .at 5 per cenj. per annum, coniji'v.md ititco- d ? 

10. In a school of 250 children, 44 per cent, arc learning fl'-o'.'.rapliy, 
36 per cent, are learning Granimar. 12 per c-nt, canno; r.a-i, and 4 per 
cent, have advanced as far as Algebr.a. Wliat are tli actual iviinbet ■■ 
of each ? 


II. 


Extract the square root of 60S5, 


•OO025 and 



12. What is the cost of a marble slab. 6 ft. 3 in. Ion.;, 2 f:. S in. broad, 
and 4 in. thick at Ry. S<r. per cubic foot ? 

What is the weight of the slab, one cubic foot v.vigr.'.ng ryo lb. ? 


1868 . 

1. How many yards of malting 2 feel 3 inch’s widj will hr required 
for a square room whose side is iS feet 9 inches? 

2. What will be the cost of a Bill of Exchange on London for 

14^* dal at Is. loljii. per rupee ? 

• X V 

3. Reduce x I ) to its simplest form. 

4. What is the difference between 'by and ‘oy ? 

5. ^ If an ounce of gold be worth Z^q'iS'Kj, what is the value of 

•03753 ib-? 

6. 1^.’^ owns *24 of a ship, and B the rest, and the difTerence in the 
value of their shares is /2S76, what is tiie value of the whole .ship ? 

7. What sum must be invested in Sj per cent. Promisjorv Notes to 
produce a monthly income of R350 ? 

8. At what rate per cent, would Riy,20o amount to RiS.dco in 
5 years ? 
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9* There are two schools, one containing 650 boys and the other, 
340 boys ; 5 psr cent, of the former are generally absent and 7 ’5 of the ' 
latter ; what is the average attendance in each? 

10. If 8 per cent, be gained by selling 218 yards of cloth for £g2. 13^.^ 
at what price per yard must it be sold so as to gain 17 per cent. ? 

11. If 400 men could do a piece of work in 3 '4 days, how many men 
would, do J of the same work in 15 days ? 

12. What is the value of a beam of timber whose length is 30 feet^” 
breadth 35- feet, and thickness 2J feet, at 35. gJ. per cubic foot ? 

13. Find the cube root of ’4. 


1869. 

1. Find the G. C. M. of 2231 and 4656 ; and the L. C. M. of 
4, 9, 16, 28, 42. 

2. Add together I-, xlir* 

3. Find the value of : — 



4. Convert into vulgar fractions the decimals *015625 and •01190476- 
and reduce the results to their lowest terms. 

5. Reduce R6. ’j%a. to the decimal of Rio, 

6. Divide the sum of R3281. iz^a. among 4 persons in the proportion 

3> 5j 9- 

7. If ;^442 amount to ^^530. 8j. in 5 years, what is the rate per cent, 
of simple interest ? 

8. Find the amount of ,,(^1,000 in 6 years, at 5 per cent, compound 
interest. 

9. If 27 men take 1 5 days to mow 225 acres of grass, how long will 
33 men take to mow 165 acres ? 

10. A person has Rioo,ooo stock in Government 4 per cents. ; he 
sells out all his stock at 92^, he then re-invests the purchase money in • 
Bank of Bombay Shares of R500 each, at R625, which pay 6 pet cent., 
per annum ; find the alteration in his income. 

11. Find the square roots of 3129361 and 434*027. 

12. Show that the cube root of *037 is *3. 

1870. 

1. Write down in figures the following : — 

Six hundred and fifty-four thousand three hundred and twenty-three- 
billions, four thousand and twenty-one millions, fifty thousand three hun-. 
dred and one. 

Express in words the number 1327875430029 according to the English 
and Hindu systems of numeration. 
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2 . Find the value of 3l+4T + iTT+3i!'arbolb%^algar fractions and 

decimals, and show that the two results coincide. 

3. Divide the difference of 7i and 9J by their sum, and multiply the 
quotient by ^ of 7J. 

4. If an ounce of gold be worth ;^ 4'^99 ; 'vhal is the value of a bar 
•of gold weighing l '683 lb. ? 

5. If a family of 9 persons spend R4,Soo in S month", how much will 
serve a family (living upon the same scale) of 24 persons for 16 months ? 

6. Three equal glasses are filled with .a mixture of spirit and water ; 
the proportion of spirit to water in each glass is as follows ; in the first 
glass as 2 : 3, in the second glass as 3 : 4, .and in the third as 4 ■ 5 - , The 
contents of the three glasses arc emptied into a single vessel ; what is th; 
proportion of spirit and water in it? 

7. What are the weights of a sovereign and a shilling, the pound Troy 

•of standard gold being coined into and the pound of silver 

into 66 shillings? 

8. Find the interest on ;^ 2 I 5 . 12s. for 3 years 8 months and 10 days at 
•4i per cent, per annum. 

9. A ship worth R9,ooo being entirely lost, of which or^;-f:>utth be. 
longed to one-sixth to Z?, and the remainder to C; what lo.'. will each 
-sustain, supposing R5,400 of the ship were insured? 

10. Extract the square roots to six places of decimals of ’coo and 
of 3-3. 

11. How much stock in the 3 per cents, must I sell to pay off a debt 
of ;C55o> price of the slock being 94I, anrl cornmissiorr of i on Z^lco 
of stock being also taken into consideration ? 


1871. 


1. The distance of the sun from the earth is ninety-one millions 
•seven hundred and seventy-six thousand miles, and light travr's from the 
former to the latter in seven minutes and fifty-eight s.-conds ; fin i the velo- 
city of light per second, 

2. Find the G. C. M. of44i44i and S44272 and the L. C- M. of 7, 
IX, 21, 63, 91, 99, 117, 143. 

3. Define a fraction, and prove that the value of a fr-action is rot 
-altered if we multiply hoth its nunieratoi and denominator by rim same 
whole number. 


Ering ‘(^(jx4j-j-^’‘3. ^SsVr j- cwt to the fraction of 

-4f tons. 

4. State and prove the rules for reducing terminating and circulating 
decimals into their equivalent vulgar fr.actions. 

jSx. *03125 and *729. 

Find the value of *03125 of R2 + *729 of R31V + *729 of R4I. 
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5. If 10 horses and 98 sheep can be kept 9 days for ^37. ijs. 6 d. 
what sam will keep 45 horses and 216 sheep for 40 days supposing 5 horses- 
to eat as much as 76 sheep ? 

6. If the par of exchange be two English shillings for the Indian rupee,, 
but if an Indian bill of exchange for R540. I2fl. be negotiated in London- 
for ;i^5l. loj. ; how much per cent, below par is the rate of exchange? 

7. Distinguish between interest and discount. The interest on a. 
certain _ sum of money for three years is R825, and the discount for the 
same time is R645, simple interest being reckoned in both cases. Find 
the rate per cent, per annum and the sum. 

8. A person desires to paper his room with postage stamps : the room, 
is 14 feet 9 inches long, 9 feet 3 inches broad and lo feet 6 inches high 
it contains two windows, each 5|- feet by 4 feet and 3 doors each 6 feet by 
3 feet ; a postage stamp is inch long and f inch broad. Find the num- 
ber of postage stamps required to cover the room. 

9. A person invests 1,250 gold mohurs in the Government five per- 
cent. rupee stock at 105. The stock is converted subsequently to 4 J per 
cents, at 95. Find the difference in his income, each gold mohur being- 
considered equivalent to R17. 

10. A certain number of persons agree to subscribe as many pies each- 
as there are subscribers ; the whole subscription being R5,797. oa. ip. 
How many subscribers were there? 

187a 

1. Simplify 

S 18 __ 1 _ 

TVTTTgT Ttryr 

TJ- 1 V S1B_* 

2. Find the value of *375 of a guinea -f ’54 of 8 j. 3c?. -f '027 of £2. ISt- 
and reduce the result to the fraction of a guinea and a half. 

3. A man owns of a ship and sells ’3571428 of his share; what- 
fraction of the ship does he still own? 

4. If the income-tax be 6 pies in the rupee for the first half of the 
year and 3 per cent, in the second, what is the gross income of a gentleman, 
whose net annual receipts amount to Ri,454. la. ? 

5. Five men do *6006 of a piece of work in 2’I2 hours, how long will 
6 boys take to finish it, it being known that 3 men and 7 boys have done 
the whole piece of work in 3 hours? 

6. If the difference between the simple and compound interest of ai 
sum of money for 2 years at 5 per cent, be £'^. i8j. find the sum. 

7. When the three per cents, were at 90, I found that_ by selling out- 
and investing in the 4 per cents, at 95 I could improve my income by R243. 
What was the amount of my stock in the three per cent. ? 

8. A gardener plants an orchard with 5776 trees and arranges them, 
so that the number of rows of trees equals the number of trees in each row 
How many rows were there ? 
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9. How many seconds will a train 1S4 feet in length, travelling at the 

/■rate of 21 miles an hour, take in passing anothcr_ train 223 feet long pro- 

' ceeding in the same direction at the rate of 16 miles an hour ? 

10. Find the cube root of i879^^*^904* 


1874. 


I. Simplify the fraction : — 

■T 4- -T^r er ~ V of T r ”f .e'r 

I — -jr ol y'r ” Ti 5 r “ e r of 

4. Divide 8 "054 by { S46 + V' of ■'9t^}- 

3. A man owns of a house, and sells ‘loSi of his share ; what frac- 
'tion of the house does he still own ? 

4. In a subscription list one-half of the s-ib-.erip;l on-, are a guin:a each, 
one-third a half-guinea each, and th : 5 shilling sub-.-rriptlon'. which com- 
plete the list amount to /il2 ; find the whole amount sub'ertbe;!. 

5. If the work done by a man, a woman, an 1 a chil l he in tire ratio 
of 3, 2, I, and there be in a factory 24 men, 23 women atrrl ifi children, 
whose weekly wages amount to K20; ; what will be the yearly wages of 
27 men, 40 women, and 15 children ? 

6. The debts of a bankrupt amount to lot. O-i., and his assets 

■ consist of properly worth ;^9l6. 13J. 4'-’'’-, and an undiscounted bill of ;f^5l3 

due 4 months hence, simple interest being reckoned at 4 per cent. How 
much in the pound can he pay his creditors ? 

7. A merchant buys 4,033 maunds of rice, one-fifth of which he sell*, 
at a gain of five per cent., one-fourth at a gain of ten per cent., one-half 
at a gain of twelve per cent., and the remainder at a gain of sixteen pet 
cent. If he had sold the whole at a gain of eleven per cent., he wom'.I 
have made R72S more. What w.as the cost of the rice per maun 1 ? 

8. The shares in a banking concern are Riooo each, Rgcfi, IO?3. 
are only paid up, and the shares are quoted in the market at itgdo. The 
dividend is Ryi per share quarterly. A gentleman holds lot original 
shares. Find what interest he makes per cent. ; an I what he would make 

- and how much per cent., if he sold out and invested in 4 per Cent. Govern- 
ment stock at par. 

9. A and B are the termini of a Railway 144 miles long. A fast 
train starts from A at 9 h. o m. ; another fast train, travelling at the same 
rate, starts from A at 10 h. o m. A slow train starts from B at loh. 20m. ; 
the fast train from A meets the other fast train nt II h. 30 m., and the 

-slow train at 12 h. 32 in. ; find the rates at which the trains travelled. 

10. Arrange in order of magnitude : — 

^(50). V(344>. V{2402). 
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A : C ' ^ : I : • ,'1875. 

I. Write out in words the following expressions : — 

(a) 8271095. {b) 9032804. 

. , . , (0 319380259417. {d) 8004640. 

■ 2. What is the rule for the addition of concrete numbers ? Add to- 
gether 17 miles, 3 furlongs, 19 poles, 28 yards, 2 feet, 10 inches ; 4 miles, 
j furlongs, 8 poles, 7 yards, 2 feet and 9 inches. 

3. Explain what is meant by the following words and give examples : — 

, Measure, Multiple, Greatest Common Measiire, and Least Common 
'Multiple. 

.. . 4. How many acres are contained in three countries, of which the 
' -first comprises 723100 square miles, the second 12343, and the third 
‘89704 square miles ? 

5. Divide j of -f of f of 42 by the sum of 2i and 4^. 

■ 6. What are continued fractions, and when do you make use of them ? 
Find three fractions approximating to 

,7. ‘ Find the product of 17 ‘302 and *579 to three places of decimals, by 
'the rule of contracted Multiplication. 

8. What sum will discharge a debt of R7, 200 due a year and a half 
' 'hence at 4 per cent, per annum 7 

9. Find the square root of 745*29 and the cube root of 3376S. 

10. Divide a guinea between A, B, C, D, so that B's share is ^ more 
than A’s, G’s'^ more than B’s and Z>’s J more than C’s. 

' II, How much stock can be purchased by the transfer of R20000 
'Stock from the 3 per cents, at 90 to 3^ per cents, at 96 ; and what change 
' ‘ will be effected in income by it ? 

12. Required the number of square feet there are in a piece of slate 
' ":2^ feet -y in. in length, and ly feet y in. in width. 


1877. 


t I. Define the arithmetical terms : — natation, numeration, unit, integer, 
"fraction, abstract, concrete. Can you (i) multiply concrete numbers to- 
gether ? (2) divide a concrete number by a concrete number ? Give exam- 
,ples to illustrate the nature of such operations. 

2. Two men and .5 start .together, and when A has gone a mile 


I 


B has gone of i| of — of yif of • 

5t j"-? 


I 


+ ^+T 


1-7 


of 




of amilst 


'whiich is in advance of the other ? 
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3. Express the difference between ’378 of 13/- lo}^. *nd *378 of l6r. 
as a fraciion of 


4.6 of r3„t^.ot2^4 ,,, 


4, A lb. of tea and 3 lb. of sugar cost R3, but if .sug.ar roic 50 per 
cent, and tea 10 per cent., they would cost R;3. Sn. ; find the prices per Ib. 
of tea and sugar. 

5. The circumferences of the wheels of a carriage arc feet and 

8tV feet ; what is the leasi distance in which both wheel", will u'rniif/ar.f. 

complete an integral number of revolutions? How often will the 
lowest points of the two wheels at starting touch the ground together in 
10 miles ? 


6. 4^, ^ and C rent a field for Rn.SyS.^ /i puts in 12 horses for 5. 
months and 45 sheep for 3 months ; B puts in 15 oxen for 6 months and 
54 sheep for two months ; C puts in 6 horses anti 4S oxen for 3 month". 
Now, 4 horses and 3 sheep together cat as much as 5 oxen and t hor.se, 
and 2 oxen eat as much as 7 sheep ; how much of the rent should A, B, C, 
pay respectively ? 

7. What sum of money will amount to 609.'. 13/. 2*4.0'. in 2 years 
reckoning compound interest for the firstiyeat »t 4 per cent, and for the 
second 3j per cent, per annum? 

8. A person finds that if he invest a certain sum in ratlv/ay shares 
paying £6 per share when the £100 share is at £1$-, he will obtain £tOr 
l6s. a year more for his money than if he invest in 3 per cent. con.’.ob at 
93. What sum has he to invest ? 

9. Find the value of ^/{•ooI 39 S 76 ) - V{'oO'^ 30 ^^-t 297 )- 

10. A man near the sea-shore secs the flash of a gun fired from x 
vessel steaming directly towards him, and hears the report in 15". He 
then walks towards the ship at the rate of 3 mile? an hour, and sees a 
second flash 5 minutes after the first, and immediately Ktop.-i ; the report 
follows in 10" *5. Find the rate of the ship, the velocity of sound being. 
1,200 feet per second. 


1878. 


1. Seven men find a lump of gold w'cighing 13 lb. 7J oz. Troy. 
What will be each man’s share, supposing gold to bc'worth £'i' 17s Jo]B 
per ounce? 

2. Simplify 




3. Find the value of ; — 

•387 of ;^8. i6s. 3<f. + 6 i of H of 7J. SJ^- -h-^r of le. 

4. Wbat is the length of the edge of a cubical cistern which contains^ 

as much as a rectangular one whose edges are 154 ft. ii in., 70 fL 7 im 
ana 53 it. i in. ? » < / 
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5. In 1861 three towns, had population of '17650, 19600, 1S760, 
respectively. In 1S71 the *- popu'ation of the first had decreased 18 per 
Cent., that of the second had increased 21 per cent., while the population 
of the third had increased by 4690 ; find the change per cent, in the popu- 
lation of the third town. 

6 . A bankrupt has goods worth R97 50; and had they realised their 
full value, his creditors would have received 1 3'z. in the rupee ; but |ths 
were sold at 17*5 per cent., and the remainder at 23 ’75 per cent., below 
their value. What sum did the goods fetch, and what dividend was paid? 

7. yVHiat sum will amount to ;^l,59t. 13J. 2‘i5v/. in 3 years at com- 
pound ■ interest j the interest for the first, second and third years being 3, 2 
and I per cent, respectively ? 

8. Find the true discount on ;^2,75o due two years hence at 4^ per 
cent. 

9. If 4 men earn as much in a day as 7 women, and one woman as 
much as 2 boys, and if 6 men, lo women and 14 boys working together 
for 8 days earn ^22, what will be the earnings ol 8 men and 6 women 
working together for lo days? 

10. A person having a certain sum of money to invest, finds that 
an investment in a railway stock bearing five per cent, interest at rry^ 
will yield him ;^^29 more ann '.ally than an investment in the 3 per cents, 
at 92J, How much money has he to invest ? 

1879-80. 

j. Add the following numbers : — Eighty-fonr thousand three hundred 
and one; nine hundred and thirty-three thousand; forty-seven millions 
six thousand three hundred ; and subtract from the result two millions 
eighty-one thousand and eighty. 

2. Explain the terms tneaswe^ common meastm and gyeatest common 
measure, and prove that every common measure of dividend and divisor 
is a measure of the remainder. 

3. Find the value of •45of;^;i. 35. 95f- + ’257 5J. 6«f.-b-3l2S 

of £5. 

^ '7 X 

4.. Find the value of Y-r;gt' ^nd also of 

T? + -x 9 j 

5. If by selling wine at R6 per gallon I lose 25 per cent., at what 
pri&e mast I sell it to gain 25 per cent. ? 

6. A person borrows £l$o on the 5th of March, and pays back ;^I32. 
10*. 6 d. on the l8th October ; find the rate of interest charged. 

1880 ^ 1 . 

s. Simplify the following expressions 

24. — 5 — . . 4 j ; and add together the results. 

c+2. 5 ' 3 ^I 3 ^75 

- 5 + 


C. A. 27 



4i8 


AKiTttMn^ric 


2. Three boys agree to start ''tog';tber'*nd run,' i bill ; II come to- 
'gUher again, -roun-l a circulair courttSS yaras .•in”circnmfe •. nee. 7 One -.runs 
at the rale of six, the second seven,-: and ’the third' eight, 'miles aahour. .In 
hiw many seconds will the race' end? 

3. If three soldiers or 10 coolies can dig 155 cubic feet of earth in 
5 days, how many coolies must be employed to_ assist 7 sdldieri in remo-v- 
ing 6on cubic feet of earth so as to gefit done in 4days? 

4. In what time will R2, 250 amount to' R2,s65 at* 7 per cent per 
Taimum? 

e-5. A merchant sells a’lakh of 'rupees out of the four - per cents, at 16 
discount, and invests the pfoceeds'while exchange is at-2r. I'i in the three 
per cent, consols at 96. What inco.ne does he derive therefrom ? 


1881-82. 

1. If the income-tax be ydi-iii the pound in the first half of the year, 
and 3^0?'. in theisecond, what is the net income of a gentleman .whose gross 
annual receipts are ;iCl,S42. lor. 6 d. ? 

2. A passenger train going 41 miles an hour, a.nd 431 feet long, over- 
takes a goods train on a parallel line of rails. The goods train is going 
28 miles an hour, and is 713 feet long. ‘How long docs the passenger train 
take In passing the other ? 

3. Find the cost of painting-thc outside of a cubical box whose edge 
is 3 '5 feet, at i ‘3 shillings per square yard. 

4. A person invests R48, 000 in the 4 per cents, at So, and at the end 
of each year invests the dividend, which become.s due, in the same stock ; 
supposing the funds to remain at 80 for 3 years, find his dividend at the 
end of the third year. 

5. Define Discount. If the discount on R 2 , 25 l .5.4. due at the end 
of a year and a half be RiaSi'whal is the rate ot interest? 

6. Find the square r oot of and the cubic root of 423364 75X. 


1882-83. 

I. Find the value of *596875, and reduce ii poles 4 yards 4J' inches 
to the decimal of one mile. 

• 2. A railway passenger counts the telegraph posts on the line as -he 
passes them. If they are 58 yards apart and the train is going 48 miles 
per hour, how many will he pass per minute ? 

3' Three men can do as much work as five boys ; the wages of three 
boys are equal to those of two men. A -work ‘on which 40 boys and 15 
men are employed takes 8 weeks and costs ;^35o ; how long would it take 
II 20 boys 20 men were employed, and how much would it cost ? 

^ What sum will amount to ;^543l. 151. xi\d. in 6 years at 4^ pet 
cent, simple mterest ? j r*- 
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5. sides of two squares iMntain 77 yards l foot 9 inches and J 
'yvds 2 feet 4 inches respectively ; find the side of a square whose suen b 
equal to tile stun of the areas of the two squares. 


1883 - 84 . 

X. (o) Express in figures ; — Sixteen billioQ. leTenty-five million, 
forty thousand and two. 

( 3 ) Simplify the expression— 



(f) Fini the value of 375 of Sr. fir/. +5*05 of £3, It. Sd.+S'oj 
■of 7r. 6</. +3*135 of ij. 3i4 

2 . At the examination of a school ^ of the children we re presented in 
the 6th standard, ^ in the 5th standard, % in the 4th, -J in the 3rd, -I in the 
2nd, and the remainder 107 in the ist standard ; how many were presented 
altogether, and how many in each of the other standards ? 

3. In a bicycle race of two miles over a circular course of I furlong, 
the winner in his last round overtook the second at a point in his fifteenth 
round. Their paces were as 159 to 149. At what distance was this point 
from the winning post ? 

4. Find the expenses of an excursion, which includes 5782 miles of 
railway at fa', per mile, 517 miles of carriage at loja?’. per mile, 57 days 
of hotel keep at 141. 3^ per day, allowing 5 guineas for extras. 

5. Divide I "04 by *000078125 and prove your result by vulgar frac- 
tions. Find the square root of 8558*3025 and the cube root of 753 *571. 

1884 ;- 85 . 

1. Reduce to a vulgar fraction *428571. Divide 301 *6 by 4I6. Find 
the value of *475 of £l + *42 of £2. jjs. gd. 

2. A merchant buys 1260 maunds of corn, one-fifth of which he sells 
at a gain of $ per cent, one-third at a gain of 8 per cent., and the remain- 
der at a gain of 12 per cent. If he had sold the whole at a gain of lo per 
cent, he would have obtained ^22. 13 j. more. What was the cost price 
per maund ? 

3. A room, 10 ft. 6 in. high, 22 ft long and 14 ft. broad, is painted 
up to one-third of the height and the remaining two-thirds papered. The 
painting is charged at ^\d. per square yard, the paper costs 5J. 2d. per 
square yard, and the work of papering is charged at 2d. per square 
yard. How much will the whole cost amount to ? 

4. A person sells out ;^385o four per cent, stock at 104 and invests 
the proceeds in another stock at 143. If the dividend on this be Si 
cent., what will be the change in his income ? 

5. What must be the rate of interest in order that the discount on 
7 J. payable at the end of 3 years may be ;^4I. lor. i^d. ? 
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1885-80. 

2J-# , . - r -^3 of if-1 

1. Reduce ofaeumeas-f-TT of ,4 jTj ^ crowns- -•" — ?— t 

6 + e 

of jfl to the decimal of S half-tineas and prove that jj— is greater 
than icss than f. 

2. A man contracts to perform a piece of work in 30 days an l imme- 
diately employs 15 men on it ; at the end of 24 days the work is only half 
done. How many boys should be given to .assist them that the contract 
may be fulfilled, each boy working two-fiflhs as much as each man ? 

3. A person buys 8o tons of coal, and after selling them again at Ir. 
&;/. per sack finds that he has gained ; had he sold th:m for is. &'{. 
per sack he would have lost £(s. Find the weight of each sack and the 
cost price per ton. 

4. A field of 7 acres is sown with wheat, barley and mai?.-, the areas 
of the crops being respectively as aJ : 3J ; 45. If the values of an acre 
of each be also respectively in the same r.ilios, and an acre of wh.-at b; 
worth what is the worth of all the crops in the field ? 

5. If the three per cents, arc .at 9? J and the four per cents, at 125!, 
In which should one invest? .A.nrl how much is one investing when the 
difference in income is a shilling ? 

188G-S7. 

I. Explain carefully the meaning of primt r.unr^sr, factor, divisor, 
msasures, multiple. 

Resolve 5005 Into its prime factors. 

Add together as decimals 8*138, 14*65051, *20568903. 

3 . The circumference of the forewheel of a carriage is 6^ feet and that 
of the hindwheel is 12“ feet. How many feet must the carriage jevss over 
before the wheels shall have made a complete number of revolutions ? 

3. A vessel is filled with a liquid, 3 parts of svhich arc water and 
S-.parts syrup. How much of the mi.xture must be drawn off and replaced 
with water so that the mixture may be half water and half syrup ? 

4. (i) The surface of a cube is 308*16 square feet. Find the length 
of its edge. 

(ai) Exteact the cube root of 45 %8 to four places of decimals. 

5. If the price of gold be loi. loid. an ounce and a cubic inch of 
gold weigh 10 ouno^s, what is the price of the ^d that would be r.tluircd 
to gild a dome whose surface is 5000 square feot, the thickness of the gold 
gilding b(»ng *0002 of an inch ? 

6. A person inve*|te in 4 per cent. Government paper so as to receive 
4 ' jjer cent, clear when the incon^-tax is 5 pies in the rupee. iWhat per- 
cent^e will be received if the tax bc'increasolJ to 7 pic* the rupee ? 
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1887 - 88 . 

1. Simplify l42857x>676923 ^2 7lxir2S 

'610989 6*2 

2. If 9 lb, of rice cost as much as 4 lb. of sugar, and 14 lb. of sugar 
ate worth as much as lb. of tea, and 2 lb. of lea are worth 5 lb. of 
coffee, find the cost of ii lb. of coffee if 2.4- lb. of rice cost 6 id. 

_ 3. If R165. 14a, and be the discount of a debt of R3820, simple 

interest being at the rate of 35 per cent., how many months before due 
was the debt paid ? 

4. ^ The price of gold is;i^3. lys. loj//. per 02. j a composition of gold 
•and silver weighing 18 lb. is worth jC^ 37* 7^- >. but if the proportions of 
gold and silver were inter changjd, it would be worth only ^ 2 ^ 9 - is. 
Find the proportion of gold and silver in the composition, and the price 
of silver per oz. 

5. By selling 4 dozen mangoes for 13 rupees, it was found that xVths 
-of the outlay was gained ; what ought the retail price per mango to have 
'been in order to have gained 60 per cent. ? 


1889 - 90 . 


V Simplify 


5? of '2 of 2-571428 -i-p(|--P‘s) 


I --x®! of of 


•142857 


J05 — I* 
57 0f IgVi 


2. A rectangular cistern, whose length is equal to its breadth, is^ sf 
feet deep and contains 5 tons of water. If a cubic foot of water weighs 
1000 ounces, find the dimensions of the cistern. 


3. B. and G can walk at the rate of 3, 4, 5 miles an hour ; they 
start from Poona at l, 2, 3 o’clock respectively ; when B catches B 
sends him back with a message to G J when will G get the message ? 

4. If I borrow money at 3 per cent, per annum, interest payable 
yearly, and lend it immediately at 5 per cent, per annum, interest payable 
half-yearly (receiving compound interest for the second half-year), and 
gain thereby at the end of the year ft66o; what was the sum of money 
which I borrowed ? 

5. A person buys tea at 6 annas per seer and also some at 4 annas per 
•seer. In what proportions must he mix them so that by selling the mixture 
.-at 54 annas pet seer he may gain 20 per cent, on each seer sold ? 


1891 - 92 . 


I. Simplify : — 

tV of TTir +f of 


5 tY of of ^ 


(ii) 


3*6428571 -(-009923+ *0102 - '000123)7 


•145 


■0056 


^/34’5744- V9‘663597 



43'3 


ARITHMETIC 


a. Two ptssengen b»ve together 5 cwL of luggage aad are charged, 
for the excess above the weights allowed 2d. and 9^* lod. respectively j 
but if tbe luggage had all belonged to one of them he would have been 
charged ipr. 2d. How much luggage is each passenger allowed to carry 
free of charge, and how much luggage had each jiasscngcr ? 

3. Two clocks A and B, whose rates are uniform, at iioon yesterday 
indicated II hrs. 55 min. A- M. and o hr. 2 m. r. M. respectively. A indi- 
cated the correct time at 9 I*. M. yesterday arid B al 6 A. M. this morning. 
When did A and B last agree and what time did they then indicate? 

4. A person borrows two equal sums of money at the same lime at 
5 per cent and 3I per cent simple interest respectively, and finds that if 
he repays the former turn with interest on a certain date » year before the 
latter, he will have to pay in each case the same amount, vts. R736. 
Find the amouhta borrowed. 


1802 - 93 . 


1. What decimal of a rupee is *964 pie? Find the value of '97625 
rupee. 


Simplify 


^ . iof +. ? SU 

t?r+-j!r of 3i'“('Erof rr "x) 9i-i} 


a. How long will two examiners, working S hours a day, take to look 
over the answers to this paper, if four examinen, working 5 hour* a day, 
can do it in 8 days ? 

3. On a river, B is intermediate to and equidistant from A and C ^ 
a boat can go from .<4 to. iS, and back, in 5 hours 15 minutes, and from 
A to C in 7 hours ; how long would it take to go from C to A ? 


4. What income will a retired officer obtain in England, from one 
lakh of rupees, Indian Government 4r- per cent, bonds, when for drawing 
and remitting it, his agents in India charge him 3 per cent., and c.xchange 
is at IX. 2id. for the rupee ? 


5. Three equal glasses are filled with a mixture of spirit* and water, 
the proportion of spirits to water in each glass being as follows : In the 
first glass as 2 : 3, in the second 3 : 4, and in the third 4 : ^ The contents 
of the three glasses are poured into a single vessel ; what i* the proportion 
of spirits to water in it ? 


1893 - 94 . 

{Set in the Moffussir). 

1. Divide each of the numbers 2, 572, 125 and 4, 061, 250 by 125 ; and 
express as a decimal the first quotient divided by the second. 

2. Find, by Practice, the value of S yd. 22} in. at /*2. ix 2d. 
a yard. 

3 - Ifthecarriage of2 cwt. I qr. and 18 lb. of good*, for 56 miles, 
l^£i. IX. , what weight can he carried at the same rate, 200 miles for 
£4. 35. 40'. 
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. 4 * A man invests )£’3iCXX> in the 5 cents.. If . after deducting an 
mcome-tax oiSd. m the pound, the man’s cleat income is £11 what 
IS the pnce of the 5 pet cents. ? 

5. A cistern i* filled by two taps and, .5 in 4 hours and 6 houti 

icspectiyely, and is emptied by a waste pipe C in. 3 hours.. When the 
cistern is half full, A and 3 are, closed, and C is opened ; after one hour, 
B is turned on ; and after half an hour more, A. is turned on. In what 
time after G is first opened, does the cistern become full ? 

6. A person buys two kinds of tea, at 5 ^* a lb. and 6r. a lb., respective- 
ly ; and alter mixing them he sells the mixture at 6s. 6d. a lb., thereby 
gaining 17 per cent In what proportion does he mix them ? 


1893 - 94 . 


{Sii in Bombay), 


I. Reduce to their simplest forms 


Jof^ofJ’ 


(ii) 


3 + 


rt 

T 


2. Find, by Practice, the value of 9 cwt 3 qr. 24 lb. at £2- 5^- ^ 
per cwt. 


3. If 40 men, 60 women or 80 children can, do a work in 6 months, in 
what time will 10 men, lo women, and 10 children do one-third of the 
work? 


4. A person invested ji^l, 000 in- the 3 per cents, at 9 d| ; but the 
price rising to 9 It, he sold out, and invested the. proceeds in the per, 
cents, at 977 ; find the increase in his income. 

5. A cistern can be filled by two pipes, A and B,. in 12 minutes and 
14 minutes, respectively, and can be emptied by a third, C, in 8 minutes. 
If all the taps be turned on at the same moment, what part of the cistern 
will remain unfilled at the end of 7 minutes ? 

6. Two clocks point to 2 o’clock at the same instant on the aftemoon 
of 2Sth April ; one loses 7 seconds, and the other gains 8 seconds, in _ 24 
hours ; when will one be half an hour before the other, and what time 
will each clock then shew ? 


1894 - 95 . 

1. When the number representing the year is a multiple of four, it is 
a leap year, consisting of 366 days, except when this number is a multiple 
of 100, in which case it is an ordinary year, consisting of 365 days, but 
when the number is a multiple of 400, it is again a leap year ; on ^this 
supposition, calculate the number of days from the first January 1490 
31st December 1894, both days inclusive. 

2. A school of boys and girls consists of 453 children j the number 
representing the boys is *52 of the number of the girls. How many boys 
were there ? 
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arithmetic • 


^ Two-lhirds of a certain number of poor persons .received is. 6d. 
each; and the rest 2r. 6,/. each ; the whole sum spent being £z. iSs-, how 
many poor persons were there ? 

4. If ■? men and 5 women do a piece of worlc in S days, which 2 men 
and 7 children can do in 12 days, find how long 13 men, 14 children and 
15 women will take to do it. 

5. A sells a house to B for R 4 S 70 , thereby losing 19 P-^ cent, t 
sells it to Cat a price which would have given A 1 7 per cent, profit. Find 
£’s gain. 

6. The compound in'^erest on one rupee is one quarter of a rupee at 
the end of three years ; find the rale per cinl. per annum, correct to two 
places of decimals ; and calculate exactly the compound interest at the 
end of 9 years. 


1895-96. 

1. When a fraction is rcduc d to its lowest terms, find the form of the 
denominator so that the fraction may be cxprcsserl as a non-recurring 
decimal. 

Reduce to decimals. 

2. A field can be reaped by 10 women in 4 d.ays, or by 6 lioys in lo 
days, or by 2 men in 12 <ia;'5. One man, three boys and three women 
are employed. Wiiat is the total exp. nse, if the wages of a man, t 
woman and a boy are 8a., 5a. and 3a. respectively ? 

3. The total fare for a journ of 504 miles, partly by main line and 

partly by branch line, wa.s iia. and 6/. ; the rates per mile being 

6f. on the main line and on the branch line. What fiistance was 
travelled on the branch line ? 

4. A certain sum amounts to 18S rupees 9 annas and 5 ;V'.r pics in 
three years at compound ini .rest, an.l the amount at th > end ol the third 
yew is to that at the cn.l of the fomlh year as i: 1-142857. Find the 
original sum and the rate of int rest. 

5. _ A person sells Rn^ian .stock at 75^, and invests the pro- 

ceeds in railway stock at 120. The brok'.T.ag.- for Selling Russian stocks 
is ^ per cent stock, and the espens.s of huying railway stock are one per 
cent, on the actual value. What amount of slock did he buy ? 


1896-97. 


I. When a vulgar fraction in its lowest terms is reduced to a decimal, 
whether recurnrig or^ non-r.-curring, prove that the number of decimal 
places in the period is never greater than the number representing the 
denominator diminished by one. 

Simplify 1-6996 X2-729 ; and prove that 


S 

9 




5 

29 


5 _ 5 X IQ X 20 X 20 

39~9x I9x.i9x39* 
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2. Divide ;^I2,540 among A, B and C, so that A shall receive f as 
'-much as B and G tog.lher, and B shall receive ^ of what A receives. 

3. _ Two railway trains on adjacent parallel lines are running in 
opposite directions, one at the rate of 40 miles and the other of 30 miles 
■an hour. Each has an engine and tender, and the first train has 12 
carriages and the second 17. If the' length of an engine and tender be 
41 feet, the length of a carriage 32 feet, and the coupling spaces be each 
S feet, how much time will elapse from the moment that the engines meet 

rtill the last carriage of the trains have passed each other? 

4. Distinguish clearly between true and false discount. 

A banker’s discount calculated for one year is 26 times his gmn 
' thereby. Find the rate per cent, of interest. 

5. A person purchases R 10,000 stock partly in the 4 per cents, at 
108 and partly in the 35- per cents, at 104. He sells the former at 106 

«and the latter at lo 5 -|, and los-'s R35 by the transaction. How much 
stock did he buy in the 4 per cents. ? 


1897 * 98 . 

1. Define numerator and denominator of a fraction, and prove that 
* by multiplying these by the same number, the value of the fraction is not 
- altered. 

Simplify l-r[l-{-i-r{i + l-f(l + i-f2)}]; and show that 
5 I I 5 I I 

— + + — X— X — 

12 99 70 12 99 70 7 

5 I 5 I i”*' I "17' 

* 12^99^13^70^99^70 

2. What is inverse proportion ? Give two illustrations of it 

A contractor undertakes to dig a canal 12 miles long in 350 days, and 
'■employs 45 men; he finds that in 200 days he has completed 4.J miles. 
How many additional men must he employ to get the undertaking finished 
in time ? 

3. Guns are fired at intervals of 10 seconds in a town towards which 
■a passenger train is approaching at the rate of 30 miles per hour. If 
•sound travels 1 144 feet per second, find at what intervals the reports will 

be heard by the passengers, 

4. A sum of R285 put out to compound interest for 3 years produces 
R29. 7«. 4f|/- Find the rate per cent, of interest. 

5. I invest a certain sum in the 3§- per cents, at 91, and ;i^4000 
-sterling in the 3 per cents, at 75 ; after paying an income ta.v of Td. in 

the £, my net income is ;^S24. Sr, What sum have I invested in the 3^ 
■ per cents. ? 



ARITHMKnC 

1899 - 1900 . 

r. Explain the terras composite tttimber and common muUipU. 

to) Find the least number which must be added seven t^usini 
ind one million nine hundred and seven thousand and sixty-one, in order- 
hat the sum may be a multiple of seven hundred and nine thousand four 
hundred and eighty. 

(( 5 ) Find the Least Common Multiple of 1160, 294S, 388''). 

2. If in France the railway fare for a distance of 384 kilom'-trcs is 
25-28 francs, how does this rate of charge compare with the English 
Parliamentary rate of idl per mile ? Given one metrc=:l yard 3J inches, 
1^1=25 -2 francs. 

3. walks to a place at the rate of 4^ miles j^er hour : at S miles 
from his destination he meets £, and turns back with him (walking at /i’& 
rate) for a mile. If ^ is half an hour late at his destination, what is / 5 *s 
rate? And at what rate should have walked after parting with > 5 , so 
■a to arrive at the proper time ? 

4. A trader’s debts amount to ;C5t74. 155. *, he has assets iv-fhciertt 
to pay his creditors i 6 s. 6 d. in the pound. Some creditors, however, 
have the right to be paid in full, and in consequence the others receive 
only 155. in the pound. Find how much is p.aid in full. 

5. A man has an income of /'41S derived from capital invested in 
4 per cent, stock ; he sells out his stock at 102, and reinvests the proceeds 
in 5 per cent, stock. What price must he pay for the latter, if nis new 
income is ;^42S ? 


1900 - 1901 . 

1. [a) Prove that the Least Common Multiple of two numbers is 
equal to their product divided by their Greatest Common Measure. Find 
whether the rule is true for three numbers. 

{ 6 ) A company of soldiers is formed into 6 equal rows *, after a time it 
is rearranged into 7 equal rows, and finally into 8 equal rows. Find the 
least number of soldiers above 900 which the company may contain. 

2. Reduce the weight of 

3 -445x3 -445 -I -5 54 XI -554 
4 ’i ^ '405 

cubic feet of water to the decimal of a ton ; it being know-n that one cubic 
foot of water weighs 62-37 lb, avoir. 

3. If 38 men working 6 hours a day do a piece of work in 12 days, 
6nd in what time 57 rnen working 8 hours a day can do a piece of work 
twice as great, supposing 2 men of the first set to do as much work in 
I hour as 3 men of the second set can do in hours. 

_ 4. A person invested Ri5,i47 in 4 per cent, stock, and Ri2,954 

in 6 per cent, stock. When the stocks were at RS6. la. and R102 
respectively, what income did he derive from these investments ? He 
afterwards transferred at the above rates a certain sum of money from the 
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6 per cent, stock to the 4 per cent, stock, and then found that' the income- 
from each-stock was the same. How much stock had he’''finally: in' the- 
6 per cents. ? 

5. (c) find the aquace not of *0001083681. 

( 3 ) A stone dropped down a shaft falls through a number of feet equal 
to l6'l times the square of the number of seconds during which it is falU. 
ing. Find to two places of decimals the number of seconds that the stone- 
will take to reach the bottom of a mine 1104 yards deep. 


IV. THE PUNJAB UNIVERSITY. ENTRANCE PAPERS. 

1875 . 

1. Write in figures one million, ten thousand and one. Subtract. 
397 from 1,163 and explain the process ' 

3 . Shew that when any number is divided by ' nine the remainder is. 
the same as when the sum of the digits is divided by nine. 

3. State the rules for the multiplication and division of vulgar firac-. 
tion. What is a complex fraction ? and simplify 

<I) of and (2) 1 +*:^., 

4. What is the value of *3375 of an acre ? 

Reduce ;^l. lor. 4£/. to the decimal of two guineas. 

5. Find the square root of 9,98,001 and that of 3*14159 to three places 
of decimals. 

6. If rive pumps each having a length of stroke of 3 feet, working 
15 hours a day for 5 days, empty the water out of a mine ; how' many 
pumps with a length of stroke of 2J feet, working 10 hours a day for 
12 days, will be required to empty the same mine ; the strokes of the- 
former pumps being performed four times as fast as those of the other ? 

1876 , 

1. How many revolutions will a cart wheel of three ' feet six inches, 
diameter make in going a distance of 6 miles;' the:' ratio of the diameter of 
a circle to its circumference being given as I : 3*14159 ? 

2. A piece of land measuring 48 ghumas 3 kanals and 17 marlas of 
which 39 ghumas 4 kanals and 17 marlas are cultivated and the rest 
uncultivated is sold at the rate of R7S/- a ghuma for. cultivated and R3S/* *- 
ghuma for uncultivated land. What is the price of the whole ? 

3. The revenue of a •village containing 15,756 acres of cultivated land 
is assessed at 13 annas an acre. What will the local rate of 6J per cent- 
on the land revenue payable by the village amount to ? 

4. A bania purchases 1,526 maunds of grain at 36 seers for a rupee. 
He sells one half at 26 seers the rupee ; at \yhat rate must he sell the- 
remainder so as to cleat 50 per cent, on the transaction ? 
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5. Find the interest on 24,485 rupees for i yc»r and 131 days at 12 
per cent, per annum. 

6. A man hires a workman on this condition that for ever)’ day he 
worked he should get one rupee but that for every day he was absent he 
■should be fined 12 annas. When 356 days wove j^nst the workman was 
to receive R118. How many days had he worked ? 


1877. 


1. If a pound of pure silver be worth 62 shillings, the shilling con- 
taining 222 parts of pure silver in 240, what will be the value in shillings 
of a^rupee weighing 180 grains, the rupee containing 979 jiar'ci of pure 
silver in 1,000 ? 

2. (a) How much is •0125 of a day ? 

{&) Find the value of 3 J + 4^ + ta-J + 3 ;Vt- 

Express the result both as vulgar and decimal fraction. 

3. Divide *10724 by *003125 and extract the square root of the result 
to 3 places. 

4. (a) What sum at simple interest will amount to 116,000 in 6 years 
•at 4 per cent, per annum ? 

(i) How much Government paper of the six p-r c;nt. can b-; 
bought for ft50o when the funds arc at 94 and what dividend will be got 
on it yearly. 

1878. 


I. If 135 rupees 4 annas be divided equally amongst 24 persons what 
will each receive ? 


2. ' Define a vulgar fraction. By how much does tlie difT.-n ncc of lj\ 
•and fall short of their sum ? Express the defect as a deenua. of 7. 

3. (a) Subtract *03 from *63 and divide the result by *10:. 




Shew 


that 


I 

7-h-lV 


= *14159 nearly. 


4. A room whose height is ii feet and length twice its breadth takes 
143 yards of paper 2 feet wide for its four walls ; bow much carpet will it 
require ? 


5. At what rate (simple interest) will 1,300 rupees amount to 1,381 
rupees 4 annas in 15 months ? 

6. Find the square root of *1 to 3 places ofdecim*! What numlvr 
has *ol for Us square root ? 


1879. 

(a) Show by an example that if the numerator and denominator 
of a rraction be divided by the same number, the value of the fraction is 
pot_ altered, (d) Reduce to their lowest terms and JHf express 
their difference in decimal form. ^ 





Simplify 




3. One cubic inch of water weighs 253*17 ^ains while one cubic 
inch of air *31 grains ; find the number of cubic inches of water (to three 
places of decimals) that would be equivalent to one cubic foot of air, 

4. (a) What portion of S:34. 8 a. is of | of R50 - iV of RioJ-? 

{d) Find (accurately to 4 places of decimals) the square root of 'ooj. 

5. A rectangular field measures 6 acres and 960^'^ards ; its length is. 
3 times its breadth j fiad the distance between the diagonal angles. 


1881, 


I. Distinguish between a vulgar fraction and a decimal fraction and 
show how to reduce one to the other. 


2, Divide the continued product of *021, *0021 and 210 by that of 
•14 and *007 ; and extract the square root of 5 ‘005 to four places of deci- 
mals* 


3, Express ; 


of 1-5 


of a rupee to the decimal of a guinea {^RioJ), 


27 +7 of '3 

4, A person withdrew R5,ooo from a bank, which paid him interest 
St 5 J per cent, and invested the money in the 6 per cent. Municipal Deben- 
ture at I03J. Find the change in his income. 


1883. 


I. («) Divide the difference of '4607 and *00809 diflerence- 

of 6H and Sill. 

<5 A 

(d) Prove that - — - is greater than f and less than 
4 + 5 

a. Divide |[3+i{3 +7(3 + 4 )}] by *125. 


3. (a) Shew that the value of a decimal is not altered by addnsg;- 
ciphers to the right hand side, 

( 3 ) Find the value of 7 *57 x *36 - 2 *345 in vnlgar firaction, 

4, A railway train having travelled at f of its proper speed reaches 
its journey’s end 2^ hours behind time ; in what time should the journey 
have boen done ? 


5, Five hundred boys are distributed in three houses ; the smallest 
house contains of the whole number and the largest contains H of the 
smallest; what is the number in each? 

6. A person realises RiSssoo by selling hfe 3J per cent, stock at 92^, 
He invests one-fifth of the realised money in the 4 per cents, at 96 and, 
&e remainder in 3 pet cents, at 90. What is the difference in his income- 
by this transaction ? 



arithmetic 




1884 . 

I. Muiaply and divide R625 by R2S, if you think the operations 
possible. Give your, reasons. 

2 State and explain the rules for multiplying and dividing one decimal 
number by another; exemplify by multiplying -0256 by X'05 and *105 
successively, and dividing the results by 'OOIOS^ 


3. 

4 - 


Simplify 


7*5 


•3 + 


7 S 


I -*25 8| 


2- *5 


Extract the square root of 


1000*20001 

1000 


5. Find by practice the value of 45 md. 32 tt, and 10 ch. of ftain 
at Rl. 6 a. per maund. 

6. The assets of a bankrupt consist of R9560. 40., a bankshare of 
Rraoo quoted at 107I, and an undiscounted bill of R3225, due 4 months 
hence at 4 per cent per annum simple interest ; his liabilities amount to 
R25014. How much in the rupee can he pay his creditors ? 

fr *5 j 

7. Compare the ratios and 

n /3 27 


1885 . 


1. Simplify 


i + i 




f -1. 3 • T» 

' + 1— f-f Ol 

of i 


1 « 


times '027 can be taken from 3*33. 


2 . 


Convert ■ — into a decimal ; why is 
20 X 8 ' 


-fj, and find how many 


the result a Icrminsting and 


not a recurring decimal ? Subtract ‘03 from *63 and divide the result by 
•007. 

3. Find, by Practice, the value of 12 maunds S seers 4 chataks of ghee 
at R72. 8a. per maund. 

4. A legacy of 5r. is to be distributed amongst a number of 

persons, in such a way that each shall receive as many shillings as there 
are persons ; what will be the portion of each ? 

5. Find the Least Common Multiple of 35280 and 592704- What is 
the smallest number of square yards which can be measured either by roods 
or square chains ? 

6. ^Foui per cents, are offered at R98, five per cents, at Rl2o|j ; 
wMch is the better investment ? How much is one inrcitment when the 
' diner ence of income is R30 ? 
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1888. 


I. Simplify 


4-4 -2-83 

TTiTT and extract the 
I 6+2-629 


•4o three places of decimals. 


square root of the result 


2. Reduce — ^ ^ > to a decimal fraction correct to four places. 



Is th^re anything to suggest that the result will be terminating or 
■^recurring decimal ? 


3. What fraction of £$1,120. i8j. is 17*97$ of £ 7 ^- 2f. ? 

4. A clever housekeeper went out shopping and found that 2 cocoa- 
nuts were selling for the same price as 144 plums ; she bought half a dozen 
■cocoanuts, exchanged one of them for 5 melons, and a couple of melons 
for $ oranges ; she then gave 3 oranges for 42 limes, and finally secured a 
-couple of plums for 5 limes. Has she gained or lost in buying the plums ? 

$. Distinguish between Interest and Discount. 

Find the Interest and Discount of 8:1,450. 8a. for 3 years at 4J per 
■cent, per annum, simple interest. 


1887. 

1. (a) Write in figures — three billions, five millions four hundred and 
fjiine thousand and sixty-two. 

[b) Write out measures of length and surface, both English and 
■Indian. 

{c) Express an acre as the decimal of a bigha, a cubit being equivalent 
'to 18 inches. 

2. Owing yV of an estate I sold y’y of v of “^7 sl^are for £^ ; what 

•is the value of -T of f of the estate at the same rate ? 

4t 

3. A merchant having loo maunds of grain sold 50 maunds at R9 per 
•maund, and th.reby gained ’]\ per cent. At what rate should he sell the 
•remainder 50 that he may gain 10 per cent, on the whole ? 

4. A merchant in trade successively admits three partners at the end 
■of 3 months, 5 months, and 6 months respectively from the opening of the 
“^business. The capitals embarked by them were R400, R450, R4S0 and 
8495 respectively. After 6 months more, the profit was found to be 
ftijooo. Divide this rateably between the partners. 

5. What sum of money invested in the 4 per cents, at par would rea- 
‘lise the same income as Rio,ooo invested in the 4i’ cents, at 102 ? 

6 . Extract the square root of— 

* 002$ -H *6 '426+2*62$ 

• of ■ -—I. 

3*6-2*$ 12*7-10*2 
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arithmetic 


1888. 


I. Simplify 

2-^^4-la 6^- 4T-3fJ 

a. Express the difference between ' 27 ^ of I3r. loj-/. and ’37^ of 


3’3, 


•147 •■< 4 4 


i6j. 6fif. asadecimalof '426 x-;^ 


171. Od. 


3. Four men working together all day, can fmir.li a piece of work in 
II days, but one of them having other . ngagem 'nts can work only half 
time, and another only quarter time. How Jong u ill it take the men to 
complete the work ? 


4. A merchant sells his goods worth R5 od directly for Rdoo giviirg 
three months’ credit. Find his profit per cent., intere..l being calculated 
at 12 per cent, per annum. 


r 2 / *000 

5, Find the value of correct to three places of decimals. 

I “ V *4 


1889, 


I. Express 8oo8oo8o‘0975 in words and give the local value of the 
digits. What decimal of R.75 is i<24. cc. 6/. ? 


What is the least number which when divided by S2, by SS, by 132 and 
by 198 gives in each case remainder 7? 

s 

2, Why is the fraction '■§ objectionable ? 


After walking 4^ miles, a man has accomplished 
2^ " ly of 2y 'T I y ^ y”t h ^ f , 

( 2 v ~ ir) ' of ( 2 i -f i| ' j of hjs journey; how far has he still to walk ? 


Add together and 

1-52 74 


Five bells which commence tolling together, loll at intervals of i*2, 
l‘S> 17s. I '8, 2*1 seconds respectively; after what interval w?;i tfu-v acaFn 
toll together? ■' ^ 


4. Define “present worth.” 

A farmer buys 57 sheep for R 120, payable at the end of i- 
Md sells them directly at Ri. I 2 <r, ready money ; what do ^h 
the transacuon, .sup^aosing the interest of money to be 5 cent ? 


months, 
-• io.'.e by 


5. Show which is greater ^2 or ^3. 

Which is the better investment, 3 per cents, at Stl- or 
3 per cent, discount ? ^ 


3l 


pat" cents, at 
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1890 . 


V. Simplify (a) 


(^) 


I - 


-T+^ + r 




•47 - ( ‘5 - '0303) 


0S73 -('0083 + -06) * 

2. What part of if of 5 cwt. is ffir-of a ton ? 

.,Express '378 of lor. 6 d. as a.decimal of ^426 of ;^l. 175. 

g. A'man;bequeathed.-r\ of his property to one son, 30 per cent. of. 
the :remadnder:to another, :and Ihe surplus to his widow. The difference 
of his son’s legacies was ;^784. How, much did the widow, receive I 

.4. A-jship ,with 1200 men on board had sufficient pruvrsions to last 17 
■weeks. The survivors of a wreck having been taken aboad, the pro-vi- 
sions were consumed in 15 days. How many men were taken laboad ? 

.5. At what price must a person invest in the 4 per cent. Govemmeni 
Promissory'Note, so .that after paying in^'orne-tax at the rate of :5 ipies m ' 
the rupee, he may receive 4^ per cent, on his investment? 

6. A and B travel together 120 miles by rail. A takes a return ticket 
for which he has to pay one fare and a half. Coming back they find that A 
has travelled cheaper than B by 4a. 2/. for every 100 miles. Find the 
fare per mile. 


189L 


I. Simplify 


(I) 






I-f of 




^/I2 


^ 3J2+2J3^J3- ^2 


2 . 


lExpress 77 oz. + *075 cwt.. as decimalrof 2*25 of ‘27 of a-ton. ' 

A sum of money invested at 5 per cent, per annum simple interest 
s in 6 years to-F:l326 ; ih what time will'it amount to Ri530?^ 

4. What is discount? Distinguish . between true and .commercial 


3 - 

amiounts 

discount ? 

discount. 

The iiiterest on-a certain sum at 5 per .cent, per annum for a certain 
time.'is discount at the same rate .for the same time is ;i£’40. 

Finti the suin and the time. 

5. Nine gallons are drawn from a cask full of wine, it is then filled 
with water. Nine gallons of the mixture are drawn, and the cask is again 
filled -with water. The quantity of wine, now lelt in the cask is to, that of 
.the water in it as 16 : 9. How much does the cask hold ? 


C. A, 28 
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ARITHMETIC 


1892 . 


I. Find by how much the square root of 9 + 
Which of these comes nearest to 3 +xVn/2 ? 



differs from •J-ll’. 


2 . 


Find the value of 

/ -0019 . 4‘4 \ . 
\3-i6 -0005; 7 


of 


5-625)' 


3. A stream which flows at a uniform rate of r'109 miles nn hour, is ao 
yards wide, the depth at a certain ferry being 6 feet : how many gallons 
pass the ferry in a minute? (Each gallon contains about 277^ cubic inches). 

4. A person invests 14970 in the purchase of 3 per cents, at 00 and 
3} per cents, at 97. His total income being jCsoo, how much of each stock 
did he buy ? 


5. A spirit merchant buys 80 gallons of whisky at iSr. per gallon, and 
180 gallons more at iSr. per gallon, and mixes them. At what price must 
he sell the mixture to gain per cent, upon his outlay ? 


1893 . 


— R. 

As. 

P. 

3436 

12 

2 

5242 

10 

3 

248 

6 

9 

431 

13 

5 

5.302 

ZI 

4 ^ 

6789 

8 

It 

5001 

15 

61 

136854 

7 

2 

298 

9 

4} 

836993 

I 

9 r 


2. Multiply 319-9657 by *04286. 

3. Find the value of correct to 5 places of dcclmali. 

4* Calculate the income-tax on 1 ^ 566 . lo annas S pies at 5 pics per 

S’ A, local train which travels at the rate of twenty-four miles an hour, 

leaves Lahore at twenty minutes past eight and reaches Amriisat at fvve 
minutes past ten the same morning. It stops at Mianmir for ten minutes 

and at each of three other stations for five minutes. Find the distance 

between Lahore and Amritsar. 


1894 . 

I. Convert 4 and | Into circulating decimals and point out the relation 
between the figures in their periods. 
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^ ^ rectangle are as 3 : 4 and the area is 1452 square 

&et. Find its length and breadth. ^ 

3- Exchange R7080 for English money at u. per rupee. 

4 " What is discount ? How is it commonly calculated ? If a sum of 
RijOoo becomes due three months hence, what is its present value as 
■commonly calculated, and what as correctly calculated, interest being 
.reckoned at 5 per cent. ? 

5. Find the square root of loi correct to five places of decimals. 


1895. 


I. Divide - by 

1085/7 ^ 

-decimal. 


7tt 

I74tt’ 


and reduce the quotient to a recurring 


2. The Imperial gallon contains 277*27 cubic inches, and a cubic foot 
of water as its maximum density weighs 62 "42 lb. ; find the weight of a 
pint of water correctly to two places of decimals. 

3. _ The capital of a firm consists of .^713. 3r. ; £964. 17s. ; £2:^91. 35. 
subscribed by three partners ; divide ;^223l among them in proportion ta 
■their several capitals. 

4. Find the square root of 5 correctly to seven places of decimals. 

5. ^ The area of a rectangular field is f of an acre ; and its length is 
ftwice its breadth j determine the lengths of its sides approximately. 


1896. 


h Reduce to its lowest terms 


1 

Tff 


of 4^ of 


T + 'S”b-i- 


2. A cubic foot of copper weighs 560 lb. It is rolled ' into a square 
'bar 40 feet long. An exact cube is cut from the bar. What is its weight 
to four decimals of a pound ? 

3. The area of a country is 32300000 acres. It consists of 3 kinds 
. of land the areas of which are in proportion to the numbers 2, 3 and 

How many acres are there of each kind of land ? 

4. If 3 per cent, stock is at 98^, how much money must be invested 
•in the stock to yield an annual income of R120 ? 


1897. 

1. The sum of ;f^l77 is to be divided among IS men, 20 women and 
70 children in such a manner that a man and a child may together receive 
is much as two women, and all the women may together receive £60. 
What will they respectively receive ? 

2. Find the value of correct to 7 pieces of decimals. 
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arithmetic 


3, A garrison of 700 men has provisions sufficient for lo weeks. Hov? 
long'would they last if the ganison were reduced to 560 men ? 

4. Find the least common multiple of 4?, S’, 6§ and 77. 

1898 . 

1. Find the cost of papering the walls of a room 22 feet long 18 feet 
wide and 20 feet high with rolls of paper 21 inches wide at P.2, loa. per 
roll of 12 linear yards. 

2. Simplify 

^(^2f +1 of If) . _ i 

i|: ^ If ~ TT i of 3 “ tV Sj 

3. A person holding ;Clo,ooo in the 3 per cents, scll.s out at 03 j and 
invests the proeeeds in 4 per cent, slock at loi^. l‘ind the change in his- 
income, allowing ^ per cent commission in each transaction. 

1899 . 

1. The length of a hall is three times the breadth. The cost of white- 
washing the ceiling at S^cf. per square yard is i2r. 7 ‘u^. and the cost 
of papering the walls at is. per square yard is ^[35. p'ind the height 
of the hall. 

2. Show that the difference between the interest and the true discount 
on a given sum at a given rate for a given lime is equal to the interest on 
tiae discount. 

3. A man has lyj. consisting of sovereigns, half-crowns and 
sluUings in the proportion of 2, 3, ii. Plow many has he of each coin ? 

4. Which is the better investment, the 3! per cents, at 102 or the 3 
pet cents, at 97 ? 


1900 . 

1. Find the square root of 4001204 ’opoGoi. 

2. Find the present worth of Rioooo due S yaars hence nt 4J per 

cent 

3. A rectangular courtyard, the sides of which are as 5:11, cosH 
R144. 6 a. for paving at 100. 6/. per square yard. Find the length of 
its sides. 

4. Show that compound interest reckoned quarterly at Ri. 3s, 7J/. 
per cent is nearly equal to interest reckoned yearly at 5 per cent. 

1901 . 

1. Find the true discount on 0 bill for ;^72i. 131. Zd. paid 73 days 
before due, the rate of interest being 33- per cent, per annum. 

2, Divide each of the numbers 4061250 and 2572125 by 125, and 
■exp»ess the ratio of the quotients correctly to three jdaces erf decimals. 
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• 3 ' A man buys eggs at IJ. 3(f. per dozen and sells them at iis. 8d, 
,per hundred. Find Ms gain per cent. 

4. There are four vessels of equal capacity ; ^ of the first is filled 
with spirit, ^ of the second, | of the third, and ^ of the last. The first 
is then filled with water and from this mixture the second is filled up, 
again from this second mixture the third is filled up and likewise the 
fourth from the third. What proportion of spirit to water is there in the 
fourth vessel ? 


1902. 

1. Define a prime number. Find the prime factors of SSS,SS5. 

2. A railway truck is 29 ft. 4 in. in length ; how many such trucks 
■will be required to fill up the entire length of the line between Lahore 
and Amritsar, a distance of 32 miles ? 

3. The difference between the simple and compound interest on a 
•sum of money for 2 years at 5 per cent, per annum is R12. Find the sum. 

4. If 3 fowls and 4 pigeons cost :R2. 3(i 6/. , and 5 fowls and 2 
pigeons cost R2. 12a., find what must be paid for 4 fowls and 3 pigeons. 

5. A person sold 60 yards of cloth for R28. 2a. gaining thereby the 
.cost price of 9 yards. Find his gain per cent. 

1904. 

1. Resolve 451584 into prime factors, and hence write down its 
‘Square root. 

Find the G. C. M. of the product of the first seven odd numbers and 
the product of the first eight even numbers. 

2. Divide 3*14159 by 72, using factors, and finding the quotient 
.correct to 3 decimal places. 

Find the product of 36*827 and 401*59 correct to 2 decimal places. 

3. Find by Practice the price of 623 feet of piping at 5f a. per foot. 

4. J bought a bicycle for R275 and sold it to .5 at a gain of 2 annas 
■in the rupee ; A sold it to C at a loss of 2^ annas in the rupee. How 
'much did C pay for it ? 

5. Which of the fractions and ^ is nearer the exact value of ^/2 ? 
Give reasons. ^ 


1907. 

1. Find the greatest number which will divide 16652, 10735 ^ 968 ^ 

nnd leave remainders 2, 5 ^tid 7 respectively. 

2. Find by Practice the value of 52 acres 3 roods 22 sq. poles at 
j^ll5 . 12 . 6 per acre. 

3;; Wh4t‘ sum 'lent at compound interest will amount to R16143-12-0 
an 2 j years at 5 pcr cent, per annum ? 
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A. If 4 per cent, paper be at iio, what sum must I invest in order tc^ 
secure a monthly income of B:374. after paying an income-tax of 5 pic3 
in the rupee ? 

5. Simplify the expression : — 

(3‘56 - ‘648 + -016) X -142857. 


V. UNIVERSITY OF ALLAHABAD. ENTRANCE P.\PERS. 

1889. 


I. Define a fraction and shew that 

By how much does the difference of l^V and A fall short of their sum r 
EIxpress the defect as a decimal. 

3^ — of — li 


2 . (fl) Simplify 


(3^"^s) (li — 

{d) Subtract -03 from ’63 and divide the result b>’ *102. 

3. Find the square root of ‘ooi to four places of decimals, 
number has 'i for its square root ? 




4. What sum of money will amount to Rl,3Si .4.0 in 15 months at 
5 per cent, per annum simple interest ? 

5. How long will it take to walk along the four si<lc5 of a square field 
which contains 16 acres 40I square yards, at 3 miles an hour ? 


6. A and B complete a piece of work in S days ; /> and O do the 
same in 12 1 days ; and A, B and C finish it in 6 days. In how many days 
will A and C complete the work ? 

7. A who travels 3^ miles an hour starts 2?. hours b.'fore B who goes 
the same road at 4^ miles an hour ; where will B overtake A ? 


1890. 

1. Multiply -347695 hy 2-0026, and divide the product by -01903. 

2. Simplify if-f-3j-S^-k2j-- l-rV 

3. Find, by Practice or otherwise, the value of 2345 md. 27 seers. 
10 ch. of wheat at R3. lo. 8 per md. 

4. Extract the square root of i -{ '00135)'' to $ places of decimals. 

5. The weight of a cu. in. of water is 253-17 grains, that of a cu. in. 
of air is -31 grains ; find to 3 places of decimals how many cu. in. of water 
are equal in weight to one cu. ft. of air. 

^ 6. On measuring a distance of 32 yd. with ri rod of a certain length 
It was found that the rod was contained 41 times with 7 an inch over. 
How many inches will there be over in measuring 44 yd. with the same rod ? 

1891. 

I. Define “Notation," “Numeration” ; and prove that “three times 
four” = “four times three.” 
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2. Reduce to a single fraction : — 

9 ^ 9 ^ > 4'io6 » ^ 

> 7 . of ■ 07344 - 

7 ‘ 95 ‘i 442^ 

3. The wine in a pipe when full is worth £ig. gs. gd. How much 

has leaked away if what is left is worth £g. i6r. ? 

4. In discounting a bill, what do you mean by “The Banker’s profit” ? 
If the simple interest on £g2i. iSj. i\d. amounts to £\t. gr. 3^, 
in 138 days, what is the rate of interest per cent, per annum ? 

5. Extract the square roots of 99,980,001 ; and of 6ox®^. 


~d. exactly 


1892. 


I. How is a fraction affected by adding the same number to the 
numerator and the denominator ? 


Prove that 


3+4 
4 + 5 


is greater than and less than 4. 


2. (a) Divide -^[3 +^{3+^(3 + 1 i)}] by *125. 

(3) Reduce a-^d to their lowest terms and express their 
difference as a decimal. 

3. Forty men finish a piece of work in 40 days, if 5 men leave ' the 
work after every tenth day, in what time will the whole work be com- 
pleted ? 

4. Find the difference between the Simple Interest and Discount of 
;^330 in 4 years at 2^ per cent, per annum. 


5 - 


Extract the square root 


. 1000 ’2001 

of 

1000 


1893 . 


1. Two recurring decimals are added together ; prove that the number 
of digits in the period of the result, cannot exceed the product of the 
numbers of the digits in the original periods. 

2. Find the value of ’54 of '3072 of I mile 5 fur. 30 poles. 


3- 


Multiply R2. anna i. by 


T + T+To+l g- 
- I 7 I [- } 3* 


4. Find by Practice the cost of 10 cwt. 3 qr. 23 lb. 8 oz. at £1. Sr. 
per cwt. 

5. A sum of money was divided amongst 5 people ; 4 of them_ re- 
ceived respectively *15, ^ of whole, while the 5th received 

;^loS. 3r. 6 d. What was the sum divided ? 

6. An oz. of standard gold, one-twelfth of which is alloy, is worth 
£2. I7r. lo^d. ; how many sovereigns would be coined from 36 lb. 8 oz. of 
pure gold ? 

7. Find the square root of 6246 •057024 and of yivU* 



ARITHMETIC 

1894. 


I. (a) A multiplication sum having been worked is partially rubbed 
out ; the figures that remain are the entire multiplicand 999 and the last 
three digits 193 in the product. Restore the complete work. 


(5) Simplify 


X I 2L!?5 « i5_^ 'JA, 


I5V I -0025 --05 8 

2. (a) What decimal of R.100 must be added to iVsV ^’*5 -10.8. 

that the sum may be lo annas ? 


(b) Extract the square root of 25*5. 

3. Two trains start at the same time from Mirzaput and Dfihi and 
proceed towards each other at the rates of 16 and 21 miles p.-r hour res- 
pectively. When they meet it is found that one tr.ain ha; travelled 60 
miles more than the other. Find the distance between the tv/o stations. 


4. Two years and six months ago, I borrowed a sum which with 
simple interest at 6 per cent, per annum now amounts to R63S .4.0. Find 
the sum. 


1895. 

1. (a) Explain what is meant by the following terms : — 

Prime factors ; common measure ; common vittUifle ; loTxeest common 
multiple. 

(b) A courtyard 452 feet long and 404 feet wide, is to be paved with 
square stones all of one size. What is the largest size which can be used ? 

2. (a) Simplify of 

{b) Find the square root of 3’I4I5926 to four places of decimals. 

3. The difference between the Interest for 4 months, and the Discount, 
on a certain sum due in 4 months at 4 per cent., is one rupee. What is 
the sum ? 

4. A merchant sells silk of two qualities which cost him R5. 5rt, of. 
and R4. 4a. op. per yard, respectively. The selling price of tire latter 
is two-thirds that of the former, but the quantity sold is double and the 
merchant gains 25 per cent, on the whole. Calculate the selling price 
per yard of each. 

■5. A policeman goes after a thief who has roo yards’ start; if the 
policeman run a mile in six minutes, and the thief a mile in ten minutes, 
how far will the thief have gone before he is overtaken ? 


I. 


Simplify 
. (fl) 


1890. 

^ ^ li + 2(2-H^)* 
•125 X (-175 of -285714) 


•00021; 
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2 . {a) Express f of 7s. 6d. +1-25 of Sr. - *545 of gs. 2d. as a decimal 
fraction of ^lo. 

( 3 ) Extract the square root of 40000’40000I. 

3. What is an aliquot part of a quantity ? 

Find, by Practice, the time of building a wall 27 yards long, i yard 
thick and 6 ft. high, of which one cubic yard is built in 3 hours 18 minutes 
:and 45 seconds. 

4. ^ How far shall I ride with a friend who leaves Allahabad at 9 a. m. 

• and will drive to Karchana which is 10 miles from Allahabad in one hourj 
that I may, by walking back at the rate of 4 miles an hour, reach home at 
11-30 A.M. ? 

5. A owes B R143S due at the end of 4 months, R630 due at the end 

• of 8 months, R860 due at the end of a year. B wants his money forth- 
with. What ought A to pay him reckoning interest at 7| per cent. ? 


1897 . 

1. What is the largest number which divides both 2397 and 2491 
without remainder ? What is the smallest number which is divisible by 

’ both of these numbers ? 

2. State and prove the rule for pointing in multiplication of decimals. 
Why is the removal of the decimal point one place to the right equivalent 

' to multiplication by 10 ? Illustrate your answer by comparing the num- 
bers 23’oi5 and 230*15. 

Find the square root of *08027. 

3. A person lent another a sum of money for 72 days at 3 per cent, 
per annum. At the end of that time he received £2g^. 12s. old. What 

'was the sum lent ? 

4. The compound interest on a sum of money for 3 years at 5 pei 
-cent, is ;^33l. or. 3fi?. ; what is the simple interest ? 

5. If a rupee is worth one shilling and three pence half-penny, and • 
■shilling is worth 1*25 francs, what is the value in francs of 1,365 rupees ? 


1888 . 

1. Define measure of a number and find the G.C.M. of : — 

(1) R2. 4a. and loa. 

(2) % and f-. 

Find the greatest number which will divide 13956 and 14565 and leave 
-a remainder 7 in each case. 

2. Simplify 

' ^ (i)"+lr)" *637 ofRy. I2fl. 

( 3 ) i -i-r J of-|--r^ X^. 
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3. Extract the square root of 


9 +‘ 


i + - 


7 ■*•6 


and calculate the difference between this square root and 3-ftV\/2 « 
three places of decimals. 

4, Find the cost in English money of travelling from Vienna I 
Trieste, a distance of 363 English miles, the average cost per Germs 
mile being 13 kreutzers. Given that 

I German mile =45 English miles. 


£i=25’S francs. 


375 francs=io5 kreutzers. 

5 . What is the present value of a legacy of ;{ri49- 3^- 

years hence at af per cent simple interest ? 


1899 . 


1. Simplify 



iV of (I +5t) +rof jV of (7 -2i) 

and express f of Rl. 5a. as the decimal of Ri. 40. 

2. A number may be divided by 125 by multiplj'ing it by 8, and then 
marking off the last three digits as decimals. E.vplain the reason for this ; 
and divide 5335 by 125. 

3. What is the meaning of an “aliquot part” ? 

Find by practice the value of 24 tons 3 cwt 2 qrs. 25 lb. at £17. Hr. 
6d. per ton. 

4. A piece of work can be done in 72 days by 17 men working 
together. If after 9 days of work these arc joined by 4 others, in how 
many days will the work be finished ? 

5. Extract the square root of S and of '5 each to 4 places of decimals ; 
and show that the square root of ’4 is ’6. 

6. What is the difference between the interest on a bill of 38. 13^ 
for 3 months at 4 per cent, per annum and the discount on the .same 

for a quarter of a year at the same rate ? 

7. (a) A speculator sells at a profit of 50 per cent., but his purchaser 
fails and only pays 8a. in^ the rupee. How much per cent, does the 
speculator gain or lose by his venture ? 

( 3 ) A person investing in the 4 per cents, receives 5 per cent, for his-- 
money. What is the price of stock ? 
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1900 . 

I* State the rules for multiplication and division of decimal fractions. 

Assuming that the surface of a sphere is 3 •1416 times the square of its 
diameter and that the earth is a sphere whose diameter is 8000 miles, find 
what fraction of the whole surface of the earth is the area of India which 
is 1350000 square miles. Express your result as a decimal fraction. 

2. What are circulating decimals? Distinguish between pure and; 
mixed circulating decimals. 

(a) _ Add together I, ^ and express the sum as a mixed : 

circulating decimal. 

( 5 ) Reduce *0416 x— 7-^^ — of R8. 50. to the fraction of 1 anna. 

3. {a) Find by practice the price of icx> bags of Rosa sugar, each, 
weighing 4 seers 2 powas and 3 chataks, at 6 a. gp. per seer. 

( 3 ) Find the square root of 10*62 to three places of decimals. 

4. What sum of money will amount to R3528 in two years at 5 P®*’ 
cent compound interest, and what will it amount to in two more years? 

5. What monthly income will be derived from the investment of one- 
lakh of rupees in the 3y per cent Government of India paper at lOOxI ? 


1901 . 


I. [a) What is the greatest length which is contained a whole numberi 
of times exactly in both 25^ feet and 21^ feet ? 


( 3 ) Find the value of 
3-1 

2. (a) Express the difference between '9428571 and *857142 as a. 
vulgar fraction in its lowest terms. 

( 3 ) Extract the square root of ~ g places of decimals. 

3. In a two-mile race A wins, being 22 yards behind and lod- 
yards behind B. By how much would B beat C in a three-mile race. 

4. What sum at compound interest will amount to R650 at the end 
of the first year and to R676 at the end of the second year ? 


5. How much 3y per cent. Government Securities at 95^ must be 
sold in order to purchase enough 5 per cent. Calcutta Municipal Deben- 
tures at 1 19|- to produce an annual income of R665, a brokerage of i peD 
cent, being charged on each transaction? 
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1902, 


I. Find the G.C.M. and also the L.C.M. of 49’383 and - 142569 . 


2. Siniplify 


111 

•075 


^3i llSyj 


-'16. 

2-x 375 


3. Find by Practice the value of 246^ maunds of sugar at R13. 5a. 
.4^. per maund. 

4. A and B have between them 132 horses ; -25 of ^’s=r -142857 of 
5 ’s. How many has each of them? 

5. Six men and five boys can do a piece of work in 7 days ; they 
work at it till they have completed ^ of it ; then two of the inen leave 
and two more boys come. How long will the work be in hand, if a boy 
does half as much work as a man ? 


6. If I lend a friend R:i,250 at 4 per cent, simple interest and tell 
him to keep it until principal and interest nmount to Ri, 655 . loc. 8/., 
'how long will he have it? 


1903 . 

I, (a) How many lengths of 2y inches each can be cut from a rod 
■.7 t f£^t long, and what will be the length of tlie portion left? 

( 5 ) Reduce §■ of R4, 70. 3/1. to the fraction of i of R7. 14/1. S/. 

.gu (a) Divide *016085 by 3*125 ; and express I *4583 -M -5 as a decimal. 
(i) Simplify 

S'S^/oSi 4-0 
•63 4-2 -ss’ 

3. ^ and B can do a piece of work in 12 days ; after working 2 days 
■they are assisted by C, who works at the same rate as .and’lhe work 
is finished in 6 t days more : in how many days would B alone do 
the work? 

4. The 4 p.M. passenger train from Delhi to Tundla stops firs*, at 
Ghaziabad, 12J miles distant, at 4-30 r.M. ; the whole journey is 127^ 
■miles, and 20 per cent, of the time is expended in stoppages ; at what 
time is the train due at Tundla ? 

5. At what rate per cent, simple interest will RS33. 5<i. 41?. amount 
sto R952. la. 475. in 3 years and 2 months ? 

1904 . 

I, Simplify : — 

(a) — — — 4 -^ of /i. I3r. 4^^ 

n + 


(i) X -0625 
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2. (a) A bankrupt’s liabilities are;^6,235. los. and he pays his creditors- 

6d. in the pound. Find by practice the amount of his assets. 

-( 3 ) Find the square root of lo'ooi correct to places of decimals. . 

3. If 3 p.c. more be gained by selling a horse for ;,^83. $s. than by-^ 
selling him for ;^8i, what is the original price of the horse ? 

4. What will Rs. 1,000 amount to in 3 years at S p.c. per annum, 
compound interest ? 

5. If the 3 per cent, consols are at 92I, what sum of money, must be • 
invested in this stock to get an annual income of ;^630 brokerage being I-..; 
per cent ? 


1905 . 


1. (a) Simplify : — 

Tj 

63 






-r-17 of 


2 

1+T7 

4 t 


( 3 ) Find the value of — -:=■ correct to fottr places of decimals. 

VO 


2. (a) Add together *175 of i ton, ‘83 of one cwt. and -93 of i lb. and’ 
reduce the sum to the decimal of 10 tons. 

( 3 ) Find by Practice, the rent of 3 acres l rood 27 poles of land' 
at £,\. i6j. %d. per acre. 

3. By selling a horse for Rs. 50 a man lost 4 per cent. ; find whafc 
would have been his gain or loss per cent, if it had been sold for Rs. 60. 

4. Find the discount on Rs. 1,000 due 3 months hence at 4 per cent, 
pet annum. 

5. A person transfers ;^iooo stock from the 4 per cents, at pojto the- 
3 per cents, at 72 ; find the alteration in his income. 


1906 . 

1. A merchant has three kinds of wine ; of the first kind 403 gallons, 
of the second 434 gallons, and of the third 465 gallons. What is the least 
number of full casks of equal size in which this can be stored without 
mixing ? 

2. Find the sum of money that is the same fraction of S crowns that 
Rl. 8c*. is of R2. 5cr. 4^. 

3. A sum of money amounts in lo years at 43- per cent, simple interest 

to ft2,972. 8cf. In how many years will it amount to R 4 > 356 - ? 

4. Extract the square root of 15848361. 

1907 . 

I. Is 823 a prime number ? Why is it unnecessary to try factors above- 
23 in answering the question ? 
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2. Show that to 3 figures tt and that to 5 figures 

-where t = 3 ’I 4 I 59 ^^S- 

3. Find the quotient of 68937825 by 72-6328 correct to four figures. 

4. Find to 3 decimal places the square root of 5 - 

1908 

1. Find the sum of the 21 odd numbers which follow 15 * 32 - 

2. Reduce Fj-ht --V'-i’n to a fraction in its low-s* terms. 

3. Find all the prime numbers less than a hundred. 

1009 . 

1. A metre =39 -3708 inches. Express -325 of n metre .as a deciias! 

' of a yard (to six figures). 

2. What will bo the gain per cent, if mangoes bought at the rate of 
nx for 5 ar, are sold at the rate of five for 6a/. ? 

3. In the first four months of 1906 the Indian Government sold Bi'l.s 
-amounting to Rs. 97,984,311, obtaining ;^6, 537,578 in excharg.-. Find 
- the value of a rupee in English money to the nearest tenth of a 

//.£. Use no more figures than arc necessary to obtain a rcs-alt to the 
degree of accuracy indicated. 

4. A holder of R55CX) of 3}% Government paper sell? at orj and 
invests in 4% stock at loi- If the brokcr.agc is J for the first and ^ for 

-the second, find the change in his income. 



AITSWEBS TO EXAMPLES. 


Examples. 1. 

1. Ten ; sixteen ; forty-eight ; ninety-nine ; seventy-six 
'forty-three ; fifty ; thirty-one ; sixty-two. 

2. One hundred ; one hundred and eleven ; nine hundred and 
two ; six hundred and twenty ; three hundred ; one hundred and 
three ; two hundred and thirty-four ; one hundred and thirty. 

3. Nine thousand, two hundred and sixteen ; five thousand, 
four hundred and nine ; five thousand and four ; one thousand and 
eleven ; one thousand, two hundred and ten ; nine thousand ; nine 
thousand, nine hundred and ninety-nine. • ; 

4. Twelve thousand, . three hundred and forty-five ; twenty 
thousand, one hundred and three ; forty thousand and forty ; fifty 
thousand and one ; ninety thousand, six hundred ; eighty-nine 
thousand, three hundred and forty-six. 

6. Five hundred thousand ; seven hundred and eight thousand, 
mne hundred ; one hundred and two thousand and thirty ; three 
hundred and nine thousand, eight hundred and nine ; three hun- 
■dred and seventy-nine thousand, five hundred and eighty-six. 

6. Seven million, two hundred and thirty-four thousand, six 
ihundred and fifty-one ; seven million, ninety thousand, seven 
hundred and nine ; nine million ; seven million, eight hundred 
thousand and forty ; three million, five hundred and sixty-seven 
■thousand, eight hundred and ninety-one. 

7. Thirty-two million, five hundred and sixty-seven thousand, 
eight hundred and ninety-two ; thirty-four million, eighty-three 
thousand and ninety-two ; ninety million, nine thousand ; fifty-five 
million, five hundred thousand and fifty-five. 

8. Seven hundred and eighty-nine million, three hundred and 
forty-five thousand, six hundred and twenty-one ; three hundred 
and ninety million, eighty five thousand ; two hundred and twenty- 
two million. 

9. Seven thousand and nine million, fifty-six thousand, seven 
hundred ; three thousand two hundred and fifty-nine million, two 
hundred and eighty-seven thousand, eight hundred and ninety-one ; 
eight thousand and seventy million, eighty-eight thousand, two 
hundred. 

10. Thirty-two thousand and five hundred million, ninety-four 
thousand and one ; three hundred and eight thousand five hundred 
and six million, eight thousand, two hundred and thirty ; one 
billion, three hundred and fifty-seven thousand nine hundred and 
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eighty-six million, four hundred and twenty-eight thousand, one^ 
hundred and twenty-three. 

IL 70, 2 ; 300, 50, 9 ; 4000, 200, 3 ; 70000 , 800, 9 ; 1000000000, 
300000000, 400000, 50000, 700, 80, 9 ; 3000000000000, 
70000000000, 9000000000. 4000000, 7C000, 8000, 20, 3. 

12 . Counting from left, the zeros respectively indicate the 
absence of— thousands, tens ; tens of millions, hundreds of thou- 
sands, tens of thousands, hundreds, units ; tens 01 thousands of 
millions, thousands of millions, tens of millions, thousands, tens. 

13 . (10,000) ten thousand ; (9 999) nine thousand, nine hundred 
and ninety-nine. 


Examples. 

i* 13 ; 17 J 19 ; 12 ; 11. 2. 23 ; 34 ; 40 ; 27. 

3 . 77 ; 90 ; 84 ; 63. 4 . 342 ; 4S6 ; 504 ; 900. 

6 . 203 ; 430 ; 555 ; 400. 6. 892 ; 704 ; 640 ; 512. 

7 * 7 s 835 ; 9^028 ; 6,009 ; 4,000 ; 6.0S5. 

8* 5i992 ; 8,074 ; 2,003 ; 4,040 ; 3,403. 

9 . 1,200 ; SOjOoS ; 18,454 ; 36,012 ; 90,000. 

10. 20,070 ; 30,008 ; 54,400 ; 16,004. 

IL 405,000 ; 800,040 ; 702,074. 

12 . 3,000,904 ; 9,000,400 ; 15,000,050 ; loS.003,004 ; 4,005,000. 

13 . 5,000,700,028 ; 315,764,009,003. 

14 . 3,000,000,000,050 ; 405,000,010,020,007 ; 1,000.001,001,000 ; 

6,000,000,000,006. 

16 . 512,255,762,713,473. 

16 . 12,000,000,000,012 ; 700,000,000,700,700 ; 3,000,003,003,303. ■ 

17 . 7,305,000,502,006,024 ; 47,000,047,047,047. 

18 . 1,000,000 ; 99,999. 

19 . The number e.vpressed in figures is 7707 ; therefore (count- 
ing from left), the first boy's mistake consisted in writing three- 
ciphers unnecessarily to the right of the first 7, and two ciphers 
instead of one to the right of the second 7 ; the second bov’s 
mistake consisted in omitting to write a cipher to the right of the- 
second 7. 


Examples. 3 . 

1 . Three lacs, forty-five thousand, five hundred and fprty-thrce ; 
tWrty lacs, twenty thousand and fifty ; seventv-nine lacs, ninety 





thousand, dve hundred and seventy j seventy - lacs, fifty thousana,-, 
three hundred and four. . .. 1 1 

2. One.crore, twenty-three lacs, forty-five thousand, six hun- 

dred and seventy-eight ; thirty crores, fifty-seven lacs, fifty thousand 
and eighty , four crores, fifty lacsi " . i 

3. Twenty -three crores, seventy-eight thousand, and one ; 
seven hundred and eight crores, nine lacs, four thousand and 
eighty ; three hundred and seventy-nine crores, forty-eight lacs, 
fifty-seven thousand, six hundred and twelve. . 

4 . Eight hundred and twenty-seven' crores, forty lacs, fifty- 
seven thousand and nine ; three hundred and fifty crores, one 
thousand, two hundred and thirty ; three hundred and ten crores, 
thirty-seven lacs, five thousand and forty. 

6. One hundred and twenty-three crores > forty-five lacs, sixty- 
seven thousand, eight hundred and ninety ; six hundred crores, 
seven lacs, eighty -nine thousand; five hundred and one crores, 
seven lacs, two thousand and nine. 

8, 1,14,000 ; 78,00,000 ; 15,04,030 ; 7,00,007, 

7 . 1,00,00,500 ; 28,03,00,004 ; 20,00,00,000 ; i,oi,oi,oci. 

8. 300,05,04,000 ; 101,01,00,101. 

9. 328,17,45,715. 10. 705,17,24,738. 

11. One hundred thousand ; ten lacs ; ten million. 

12. 103,028,481 = 10,30,28,401 which is read— ten crores, thirty 
lacs, twenty-eight thousand, four hundred and one. 

13. 103,07,00,704=1,030,700,704 which is read — one thousand 
.and thirty million, seven hundred thousand, seven hundred and 
four. 


Examples. 4. 


1. 

6. 2. 

9* 

3. 49* 4. 

99. 

b. /5. 

6. 

264. 7. 

609. 

8. 664. 9. 

1990. 

10. 60010 

11. 

2764. 12. 

XLIV. 

13. LXVI. 

14. 

LXXIX. 

15. 

LXXXIII. 

16. 

CXLIX. 

17. 

CDXXXVI 

18. 

CMXC. 

19. 

MCCCLI. 

20. 

VDCLXX. 

21. 

MMMCXLIX. 22. 

XLVCMLXXVIII. 

23. M. 



Examples. 5. 




1. 21. 2.' 30. 3. 31. ■ 29. 5. 34* 

6. 98. 7 . 99. 8* 77 * 8- 140* lO- 
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11. 1323. 12. 1151. 13 . 792. 27*7. 16 . 200a 

16 . 14129. 17 . 9996. 18 . 3674" 19 - 5620. 20. 4696. 

21 . 146175. 22 . 59038. 23 . 234671. 24 . 379462. 

26 . 45271. 26 . 2262514. 27. 920114- 28 . 982255. 

29 . 7474095. 30 . 39679341- 31 . 42450564. 32 . 496651. 

33. 92439. 34. 8082862. 36. 931979- 36. 5312S4. 

37. 5694685. 38, 311989- 39. 9925098. 40 . 984610763. 

4L 74307. 42. 10246451. 43. 76516S567. 44. 3129223218. 

45. 46451330. 46. 3936. 47. 1890. 48. 365. 

49. 741 60. 2040. 61. 1 38 1 87. 62. 42004 rupees. 

6.3. 7193165 mausds. 64. 146S. 56. 163554. 


Examples. C. 


1. 

43. 

2. 52 

3 . 

222. 4 . 

543 - 

6. 4321. 

6. 

25. 

7 . 49 - 8. 

8. 9 . 

9 - 

10. 33. 

11. 

x8g. 

12 90 

13 . 

178. 14 . 

.*o 9 - 

15 . 315. 

16 . 

4641. 

17. 47017 18 . 

30532. 19 . 

27273- 

20. .*,1976. 

21. 

2679. 

22. 

689357. 

23 . 6S7590. 

24 . 735347 - 

25 . 

6499247. 

26 . 

5546. 

27 . S5416. 


28 . 707467. 

29 . 

3562. 

30 . 

I. 

31 . 6SSSS1 

. 

32 . 390794. 

33. 

61059. 

34 . 

999981 J 

999695 ; 990525 

; 9005 

5.* ; 956500. 

35 . 

92964. 

36 . 

99971. 

37 . 999S999. 

38 . 

9121 . 

39 . 

83 years 

40 . 

In 1642. 

41 . 923. 

42 

117681 

43 . 

325 rupees. 

44. 9460 rupees. 

45 . 

16316. 

46 . 

777101. 


47. 6390. 

48 . 

2COO. 

49 . 

35242 rupees. 

60 . 30000600. 

61 . 

450360c. 


Examples. 7 . 


,1. 

00 

2 . 62784. 3 . 

2740. 

4 . 2SS. 5 . 10.835. 

6. 

970. 

7 . 9960. 8. 

14006. 

9 . 927S8. 10 . 99803. 



Examples. 

8. 

1- 

46. 

2 . 96. 3 . 

84. 

4 . 195. 5 . 282. 

6. 

522. 

7 . 784- 8 

684. 

9 . 765. 10. 9S7. 

11. 

2835 

12. 7911. 

13 . 

19470. 14 . 35445. 

16 . 

73648. 

16 . 315824. 

17 . 

623245. 18 . 769527. 
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’19. 68158 ; 102237 ; 136316 : 170395 ; 204474 ; 23S553 ; 272632 ; 
306711. 20. 3625. 

Examples. 9 . 

1 . 10770. 2 . 281400. 3 . ,195250. 4 . 421S00. 5. 35100. 

6. 5760300. 7 . 24040000. 8. 81036000. 9. 1830x8000. 

10. 656550 ; 5836000 ; 51065000 ; 437700000 ; 3647500000. 

Examples. 10 . 

1 . 20250. 2 . 88592. 3 . 51060. 4 . 1715340. 

5 . 7920848. 6. 7845984- 7 . 501264. 8. 2877420. 

9 . 41269x51. 10 . 712823175. 11. 546962350. 

12 . 8741795904. 13 . 60956040000. 14 . 738660656x6. 

15 . 4278833730. 16 . 7716453390592. 17 . 222372622 5000Q. 

18 . 389341782447. 19 . 2993392500000. 20 . 8784920736579. 

‘ 21 . 2247882292480. 22 . 27706959000. 23 . 62834211900. 

'24 581199247904. 25 . 106x2283522500. 26 . 2349x69915x3. 

' 27 . 837793494x8000. 28 . 47619. 29 . 45708. 

■ 30 . 93652. 31 . 99148. 32 . 73350. 33 . 140624. 

34 . 230690. 35 . 505260. 36 . 82764. 37 . 711360. 

■ 38 . 2170671. 39 . 3x6875 rupees. 40 . 10727350. 

41 . 20692 maunds. 42 . 33114. 43 . 3744. 

Examples. II. 

1. 432. 2. 4720645. 3. X6905000. 

5 . 1153S00. 6. 44274384. 7 . I 3 I 4 . 

9. 3200. 10. 399735* U* 9425* 

Examples. 12 . 

1 . See the Multiplication Tables, 

2 . 576. 3 . 2500. 4 . 4624. 5 . 10000. ■ 

6. 12544. 7. 6x504. 8 . 531441* 9* 763876. 

10. I ; 8 ; 27 ; 64 ; 125 ; 216 ; 343 5 S12 ; 7^9 ; 1000 ; X331 ; 
172S ; 2197 ; 2744 ; 3375 409^ ; 4913 ; 5832 ; 6S59 ; 8000. 

11 . 804357. 12 . 1000000. 13 . 67915x439. 

14 . 170953875. 15 . 29503629. 16 . 62913* 


4 . 1905700. 
8. 86400. 
12. 2208. 
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Examples. 13. 


1. 

188. 

2 . 

4617. 

3 . 

3542, rcm. !• 

4 . 

2333, rem. i. 

5 . 

2675. 

6. 

50042- 

7 . 

20511, rem. l. 

8. 

8203, rem. i. 

9 . 

1 1419, rcm. 2. 

10. 

2469. 

11. 

20040. 

12. 

^5555) rcm. a. 

13 . 

15067, rem. l. 

14 . 

14557, rem. 3. 

15 . 

13155, rcm. 4. 

10. 

541, rem. 2, 

17 . 

6569, rcm, 3. 

18 . 

4640. 

19 . 

4809, rem. 2. 

20. 

4313, rem. 5. 

21. 

2005, rcm. a. 

22. 

8013, rem. 7. 

23 . 

10000, rcm, I. 

2-1. 

8666, rcm, 6. 

25 . 

3897, rem. 2. 

26 , 

2456. 

27 . 

3200. 

28 . 

7070, rem. 7. 

29 . 

2440, rem, 2. 

30 . 

3004, rcm. 8, 

3 L 

1498, rem. 8. 

32 . 

1947, rcm. 4. 

33 . 

2002, rcm. 4- 

34 . 

169, rem. 29, 

35 . 

11404, rcm. 22. 

36 . 

135, rcm, 30. 

37 . 

407, rem. 80. 

38 . 

521, rem. 89. 

39 . 

87, rcrn. 300. 

40 . 

694, rem. 2. 

41 . 

48, rcm. loi. 

42 . 

45, rem, 25.}. 

43 . 

160, rem. 2S9. 

44 . 

58, rcm. 356. 

45 . 

44, rcm. 357. 

46 . 

453, rem. 219. 

47 . 

706, rcm. 334. 

48 . 

1 12, rcm. 4543. 

49 . 

234, rem. 641. 

50 . 

3263, rcm. 931. 

51 . 

1017, rcm. 2556- 

52 . 

381, rem. 1664. 


53 . 25 

S9. rcm 

.. 2316. 

54 . 

6652, rem. 5423 


55. 1 14285, rcm. 3351. 

56 . 

1250, rem, 539. 


57 . 15 

200, rem. 10321. 


58 . 15005, rem. 54720, 60 . 155S, rcm. 110580. 

60 . 423297, rem. 37606. 61 . 240100, rcm. U 7400. 

62 . 420, rem, 1 14903. 03 . 63261, rcm. 67313S3- 

64 . 8425323113, rem. 75. 65 . 9SS6426SS3, rcm. 672. 

66. 507. 67 . 36* G8. 52S times. 09 . 13. 

70 . 229 times. 71 . 301 15. 72 . 7674 

73 . 375 rupees. 74 . 256 days. 75 . 22. 


Esamplos. 14. 


L 

172S0, rem. I. 

2. 26310. 

8. 

200S9, rem. a 

4 . 

2558, rem. 2. 

5 . 3S42, rem. 5. 

6. 

14057, rem. i. 

7 . 

4320, rem. 7. 

8. 2207, rcm. 7. 

9 . 

3456, rem. 7. 

10. 

52731, rem, 5. 

IL 67253, rcm. 4, 

12. 

10437, rcm. S 

13 . 

3219S, rem. 10, 

14 . 4953S, rcm. lo. 

15 . 

58491. rem. 6» 
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16 . 32 S 85 o,rem. 7. • 17 . 4S596i, rem. 7;f 18 .“ 649772,' rern. ic." 
19 .-, (i) 1728394, rem. i ; 1152263 j 864197 j rent, i ; 691357, rem. 4;. 
576131, rem. 3 ; 493827 ; 432098, rem. 5 ; 384087, rem.-6 ; 
345678, rem. 9 ; 314253, rem. 6 ; 288065, ^^em. 9 ; 

265906, rem. ii ,-246913, rem. 7 ; 230452, rem. 9 ; 

2:6049, rem. 5 ; 203340, rem. 9 ; 192043, rem. 15 ; ' 

181936, rem. 5 ; 172839, rem. 9. 

(ii) 40352015 ; 26901343, rem. i ; 20176007, rem. 2 ; 16140806 ; 
13450671, rem. 4 ; 11529147, rem. i ; 10088003, rem. 6 ; 
8967114, rem. 4 ; 8070403 ; 733673° ; 6725335, rem. 10 j 
6208002, rem. 4 ; 5764573, rem. 8 ; 5380268, rem. 10 ; 

\ 5044001, rem. 14 ; 4747295, ^em. 15 ; 4483557, rem. 4 ; 

4247580, rem. 10 ; 4035201, rem. 10. 

(iii) 493827160, rem. i ; 329218107 ; 246913580, rem. i ; 
197530864, rem. i ; 164609053, rem. 3 ; 141093474, rem. 3 ; 
123456790, ram. i ; ip9739369 ; 98765432, rem. i ; 
89786756, rem. 5 ; 82304526, rem. 9 ; 75973409, rem. 4 ; 
70546737, rem. 3 ; 65843621, rem. 6 ; 61728395, rem. i ; 
58097313 ; 54869684, rem. 9 ; 51981806, rem. 7 ; 

49382716, rem. i. 





Examples. 25 . 



1. 

210. 

2. 

465. 3 . 1035. 

4 . 

2850. 

6. 

5050. 

6. 

1254. 7 . 3315. 

8. 

1515a 

9 . 

245 - 

10. 

4481 8. 11. 4568. 

12. 

3795 *- 

13 . 

4628 and 3899. 

14 . 5444 and 4556. 





Examples. 26 . 



1. 

17472. 

2. 

337050. 8. 672840. 

4 . 

132624. 

6. 

244160. 

6. 

94976. 7 . 2599400. 

8. 

601425. 

9 . 

1233282. 

10. 

143472. 11. 446048. 

12. 

3532008. 

13 . 

295100780. 

14 . 

1220242681. 15 . 3625. 

16 . 

1645. 

17 . 

4060. 

18 . 

2100. 19 . 18225. 

20. 

2300. 

21. 

12250, 

22. 

15635. 23 . 25875. 

24 . 

1 1088. 

. 25 . 

281718. 

26 . 

2039796. 27. 420158. 

28 . 

4 1 82 64a 

. 29 . 

8267519. 

30 . 

56950. 31 . 5565. 

32 . 

31220. 
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sa 

53175 . 34. 

4560. 

36 . 59175- 

30 . 1225- 

37. 

3025. 38 . 

7396: 

39 . 9409. 

40 . 105625.. 

4L 

216225. 42 . 

606841. 43 . 802816. 




Examples. 17. 



1. 

39- 2. 23. 

3 . 42. 4. 

68. 

6. 23. 

6. 

330, rem. 24. 

7. 

540, rem. 40. 

8. 

372, rem. 20. 

9 . 

755, rem. 84. 

10. 

677, rem. 1 17. 

11. 

2935, rem. 168.. 

12. 

12882, rem. 58. 

13 . 

359, rem. 319. 

14 . 

2057, rem. 294.. 

15 . 

1422, rem. 138. 

16 . 

389, rem. 4- 

17 . 

34, rem. 56. 

18 . 

89, rem. 345. 

19 . 

S27, rem. 46. 

20. 

89, rein. 346. 

21. 

12, rem. 3456. 

22. 

129, rem. 22. 

23 . 

J 57 , rein. 42. 

24 . 

123, rem. 67. 

25 . 

38, rem. i^ 63 . 

26 . 

46, rem. S94.' 

27 . 

783, rem. 10743. 

28 . 

122, rem. 893. 

29 . 

9733, rein. 176.. 

30 . 

2716, rem. 187. 

31 . 

75, rem. 3. 

32 . 

937, rem. 4. 

33 . 

255, rem. i. 

34 . 

313, rem. 20. 

35 . 

3310, rem. 19. 

36 . 

5515, rem. 17. 

37. 

670, rem. 14. 

38 . 

1 103, rem. 16. 

39 . 

30, rem. 42. 

40 . 

24, rem. 14. 

41 . 

22, rem. 19. 

42 . 

20, rem. 21. 

43 . 

16, rem. 34. 

44 . 

2J, rem. 29. 

46 . 

108, rem. 66. 







Examples. 18. 



L 

2195. 2 . 75582. 3 . 8718S2. 4 . 

304166. 6. 18776. 

0. 

85040. 7 . 1595. 8. 8832. 9 . 

9:080. 10. 45133. 

11. 

49 , rem.g74. 

12. 1 1 8, rem. 53. 

13 . IJ3, rem. 79. 

14. 

2012, rem. 284. 

16 . 1064, rem. 3045. 

10. 866, rem. 2377. 



Examples. 19. 



1. 

2771928. 

2. 

738691S. 

3 . 

3747321. 

4 . 

94876320. 

6 . 

627399162. 

0 . 

222013980. 

7. 

153660000. 

8. 

313199250- 

9 . 

6783119795- 



Examples. I9a. 



1. 

14- 2. 

6. 

3 . 2. 

4 . 3 - 

6. 20. 

6. 

4 - 7 . 

31 - 

8. 2. 

9 . 2. 

10. 28. 

11. 

4. 12. 

14. 

13 . 0. 

14 . 10. 15 . 45o»^ 

10 . 

14 . fl7. 

83 - 

18 . 65. 

19 . 200. 20 . a 
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Miscellaneous Examples. 35). 


1 

2548. 2. 202: 

J. 3 . 

8611. 

4 . 

'621. 

' 5 . 78S. 

6'. 

9001. 7 . 316. 

8. 

11. 

9 . 

3791- 10. 17. 

11. 

1477- 12 . 6354. 13 . 

33794 ' 

14 . 

459801. 

15 

40023 timesj rein. 

21. 16 . 

532. 

17 . 

176. 

18 . 34. 

19 . 

150; 83. 20. 

7 limes. 

21 

1545 - 

22. 

^ 59943 - 

23 . 

89. 24 . 

362. 

25 . 

514590. 

26 . 

99 and 106. 

27 . 

23 years. 28 . 

1769 3 - 

29 . 

189461. 

30 . 

71265. 

31 . 

615. 32 . 

134807. 

33 . 

545 pice 

. 34 . 

812168364 

35 . 

313288352. 36 . 

475 rupees. 

37 . A, 

S8; 

■^3 34 3 ^3 42. 

38 . 

A, 40 rupees ; B, 

39 rupees 

; Cf 30 rupees. 

39 . 

135 rupees. 

40 . 

18 per rupee. 41 . 

60 seers 

; 100 seers. 

42 . 

1800 rupees. 

43 . 

5 years. 44 . 10 

years ; 70 years 

. 45 . 

60. 

46 . 3 P. M, 


1 . 

6 . 

9. 

13 . 

17 . 

20 . 

24 . 

28 . 

32 . 

36 . 

40 . 

45 . 

49 . 

61 . 

52 . 

53 . 
66 . 
69 . 


Examples. 31. 


624a. 

2. 

1664a. 

3 . 

115328a. 

4 . 

59168a. 

I2ia. 

6. 

372a. 

7 . 

604a. 

8. 

830a. 

59328A 

10. 

142080^. 

11. 

6531847). 

12. 

387C07). 

21624^. 

14 . 

135324A 

15 . 

SiSjp. 

16 . 

76417). 

1305575- 

18 . 

194 pice ; 

58275. 

19 . 

501 pice ; 15037). 

635 pice ; 

1905^. 21. 

7410. 

22. 

1632. 

23 . 631. 

100. 

25 . 

3896. 

26 . 

482. 

27 . 

I4400J. 

48005. 

29 . 

14180J. 

30 . 

6100J. 

3 L 

405J. 

532 J. 

33 . 

61 7J. 

34 . 

719J. 

35 . 

8400^/. 

i6o8oo^f. 

37 . 

i6848ooii’. 

38 . 

10932^^. 

39 . 

12156^/. 

18420^^. 

41 . 

Zyod. 42 . 

2iyod. 43 . 1883^/. 44 . gSoooog, 

2936165'. 

46 . 

7332?. 

47 . 

32295'. 

48 . 

6758^. 

2691^. 

50 . 

37 crowns 

; 370 sixpences 

; 555 fourpences. 


42 crowns ; 420 sixpences ; 630 fourpences. 

63 crowns ; 630 sixpences ; 945 fourpences. 

19 half-crowns. 54 . 255 threepences. 55 . 560005^. 

28224 half-pence. 67 . 100 oranges. 58 . 2286 farthings. 
125 books. 60 . 55 children. 61 . 39 ^ beggars. 
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.. Examples. S3. 


1 . 

S52. ic. 4^5. 

2 . 

R160. 6a. ip. 

3. 

R 405 . la. $p. 

4. 

R20. 9a. 

6 . 

R40. 1 1 < 2 . iip- 

6 . 

R57. 13a. lip. 

7. 

R157. I3ff. zp. 

8 . 

R247. 4a. 2/. 

9. 

II 5 2. la. sp. 

10 . 

E15. IOi 2 . 

11 . 

E, 59 . 2 fl. 3p. 

12 . 

R4S. 2a. Op. 

18. 

RSS- “ip' 

14. 

R6g. 13a. 

16. 

11,120. 

16. 

£1. iij. 4fi?. 

17. 

£29. 5J. 3 ^- 

18. 

£37. y. 4d. 

19. 

£i. os. lofif. 

20 . 

£jo. Ss. 6d. 

21 . 

£z- 9^- lU- 

22 . 

;^ 8 . ys. bd. 

23. 

£Z. 3s. 2ld. 

24. 

lij. locL 

25. 

15^. 9!^. 

26. 

£49- 5 -r- 

27. 

£2Z. 7s. 

28. 

£&,Z. iss. 

29. 

£9. iSj. 

30. 

£40. los. 

31. 

RiS. 

32. 

3 i 4 . 1 1 / 7 . 

33. 

13s. 




Examples. S3. 




1 . 

Ri. ii<2. 2 pice. 

2 . 

R2. 14/7. 1 pice. 

3. 

R 3 . Iff. I 

pice. 

4. 

R2. 9a. 2 pice. 

6 . 

R2. 9 ff. 

6 . 

Re. ijff. 


7. 

E3. Off. 3p. 

8 . 

R2. 14a. op. 

9. 

R52. I2ff. 

9 P. 

10 . 

S 85 . I2ff. 1075. 

11 . 

R82. 9ff. 

12 . 

R51S. 2n. 


13. 

R1888. 

14. 

R13S0. Ilff. xp. 

16, 

R 1973 - 1 - 

* /» 7 /. 
f y/ • 

16. 

E4657. Iff. sp. 

17. 

R17776. 6a. lOp. 

IS. 

R23930. lOff. \p. 

19. 

E23805. I2ff. 7p. 

20 . 

R22221. 3 'i. op. 

21 . 

£309. IS. 

5/,'. 

22 . 

£470. 19s. 

23. 

£1010. 3s. ()'i. 

24. 

£10103.0 

T. s w. 

25. 

;£S 746 - I9J- 9 ld. 

26. 

£466. I2J. 3^//. 

27. 

£877. 17J 

.5U 

28. 

^^850. 6s. 4 id. 

29, 

;^I75S. 17J. 2^/4 





Examples. S4. 


1. 

R6. 3 ff. I pice. 

2 . 

Ri. I2ff. 3 pice. 

3 . 

R9. I Off. 3 pice. 

4. 

E3. I Iff. 9 p. 

6 . 

R39. 14a. 9p. 

0 . 

lip. 8a. 4A 

7. 

R15. 3 ff. sp. 

8 . 

1377. 9 A 

9 . 

Rio. Sff. iov>. 

10. 

E: 5 S. 3 ^' ^p' 

11 . 

R273. i3ff. II/. 

12 . 

6ff. 6p. 

13 . 

£S- 9 ^- 77/. 

14 . 

;^I3, 15.?. Sid. 

16 . 

£20. iSs. Sid. 

16 . 

£2. 12s. 4ld. 

17 . 

£-2.. Zs. 3$d. 

18 . 

£ii. 12s. S|/f. 

19 . 

£7. 15J. lid. 

20 . 

£2. 7s. lid. 

21 . 

£yt. 145. 9 ld 

22 . 

£809. 6s. 9ld. 

23 . 

£467. 4r- iiiT/. 

24 . 

£iii. i&j. sIm. 
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Examples. S5. 

f ,.- 1 . Rio. loa. i pice ; R17. iia. 3 pice ; R24. i^d. r pice. 

••■2. R48.. r 4<2. 6p. ; R68. ja. 6p. ; R88. oa. 6p. 

3 . R439. 4a, Ip. ; Rsig. la. up. ; R638. 14a. 8p. 

4 . ;^89. i6s. id. ; iij. id. ; 8s'. (^d. 

5 . ;i^226. I2J. 4\d. ; ;^302. 3^. 2d. ; £491. os. i^d. 

6. ;£2or. 19^. 4ld. ; ;!^363. loj. lold. ; £484. 14s. 6d. 

7. R47. 14a. 2 pice ; R73 ; R57. oa. 2 pice. 

8. R2228. loa. ; R3939. 14a. ip. ; R3979. iia. 

9 . R6106. 12a. 4p. ; R5911. la. 8p. ; R7035. 

"•10. ;i^28l9. 19^. yid. ; £2228. 2s. 8d. ; ^27851. 13?. 4d. 

11 . ^4816. 135. 2\d. ; £3503. os. 6d. ; ;£20434. 6^. id. 

12 . Ri. t4<2. 33 . R126. 14 . ;!^io. 2j. 6^. 15 . ^37. 145. 2^f. 

tie. RS468. I2a. 17 . ;,^^266. 17^. 6d. 18 . R10031. 4a. 

Examples. 26. 

1 . R7S. 7 a. 2 pice ; R121. 6a. 2 pice. 

2 . R288. 7a. gp. ; R366. 7a. ip. 3 . R1618. 3a. 6p. ; R2706. 
4 . R6015. la. gp. ; R8490. 7a. bp. 5 . £‘ 2211 . I2J. bd. ; £4^. 

6. £i27bi. los. bd . ; ^4285. 13J. g^d. 

7 . ;^4934- lo-f- ; .^5432. los. g^d. 

8. £77^1. iSs. lo^d. ; ;^8624. 13^. 

9. R2754. ga. gp. 10. Ri799* 1212. gp. 

Examples. 27. 


L 

R3. 2a. I pice. 

4 . 

Rio. 12a. 4p. 

7 . 

R15. la. ip. 

110. 

iij. l\d. 

13 . 

£1. ys. io\d. 

16 . 

R^6. ya. Ip. 

19 . 

R41. 3 a. ip. 

'22. 

£11. 13-y- 2|^. 

- 25 . 

Ri. 2a. Ip. 

" 28 . 

Ri 3 . loa. Ip. 

31 . 

la. gp. 32 . 


2. 

R4. 13a. 3 pice. 

5 . 

Ri 2. 13a. Ip. 

8. 

Rio. la. \ip. 

11. 

£ 11 . X2S. gld. 

14 . 

£ 2 . ys. lid. 

17 . 

R145. I 2 a. bp. 

20. 

R138. 2 a. 8p. 

23 . 

£47. 7 s. T.id. 

26 . 

R3. 4a. ip. 

29 . 

£ 121 . iis.gld. 


la annas. 33 . 2i 


3 . R7. 7 a. 7 p. 

6. R5. iSa. Ip. 

9 . £1. 7s. 2^d. 

12 . ;^S 3 . i8j. 7 id. 
15 . S6. 15a. 10^. 
18 . R143. iSa. 2^ 

21. £g. 15^. lojrf, 
24 . £420. 2s. i\d. 
27 . R5. 12a. 4p. 
30 . ;^I2. i8j. lo^f. 
'. 8 p. 34 . IS. bcL 
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Examples. 38 . 



1. 

El 3. ga. Zp. 

2 . E 37 - 9 «- 

3 . 

Ra. I 2 a. gp.. 

4 . 

El 2. -ja. i,p. 

5 . E40. lOfl. 10/. 

6. 

E61. oa. ip. 

7 . 

3 «* IP- 

8. E2. 2a. 2p. 

0. 

£6,3. lbs. 8fif.. 

LO. 

£22. 15^. 8«/. 

11. £3.2s.2\d. 

12. 

£3. o.f. I In', 



Examples. 29 . 



1. 

E5. la. \p. 

2 . E4. 1 5«. Ip. or 8 / 5 . 

3 . 

El. 10/7. 6p, 

4 . 

E3. ^a. Ip. 

6. E7. 10a. 2/. 

6. 

E3. 15c. 2p. 


7. Sio. 13a. \op. 8. Eg. 3fl. lo/'. 9. £■). lu. (i\d, 

10. ;^ 4 , 5^. lod. 11. £ 11 . lOJ. 3 id. 12. £ii. I9>-- 9<^. 


13 . 

£2. 13s. lid. 

14 . £2. iSj. 


15 . 

E204. Ilfl., rem. Sp. 

16 . E145. S'?. 9/. 

, rern. 33/. 

17 . 

E6s. 8a. 3p., rem. i sP- 

18 . E9S. I2'7. 2/'. 

, rern. gZgp. 

19 . 

£14. los. 6d., rem. 6d. 

20. ^127. I6r. 2d., rem. 23od. 


Examples. 30 . 


i. 

Q. 2. 15. 

3 . 24. 

4 . 21. 

5 . 36,. 

6. 

28, rem. E2. iia. 6p. 

7. 21, rem. E3. 

7 fJ. 4 p- 

8. 

40, rem. S3. la. gp. 

0 . : 

52, rem. ;!fiS 

. 3r. 3,!'. 

10. 

102, rem. £8. 3s. 4ld. 

11. 57. 

12. 1S4. 

13 . 

300. 14 . 3426. 

16 . : 

r days. 

'.0. 100. 


Examples. 31 

I. 


1. 

1 192 320 gr. 2. 

170880 gr. 

3 . 2\gzTgx. 

4 . 

165000 gr. 6. 

319896 gr. 

6. 41865 gr. 

7 . 

I lb. 4 oz. 6 dwt. 21 gr. 

8. 

I lb. 6 or. 

1 1 dwt. 19 gr. 

0 . 

10 lb. 0 oz. 12 dwt. 4 gr. 

10. 

17 lb. 4 oz 

. 6 dwt. 1 6 gr. 

11. 

2 lb. 3 oz. 0 dwt. 23 gr. 

12. 

3 lb. 0 or. 

9 dwt. 9 gr. 

13 . 

24 lb. 6 oz. 8 dwt. 13 gr. 

14 . 

2 oz. 16 dwt. 22 gr. 


16 . 2 lb. 6 oz. 14 dwt. 8 gr. 

16 . I lb. 4 oz. 8 dwt. 8 gr. ; 8 lb. 9 oz. 1 dwt. 8 gr. ; 
116 lb. 9 oz. 19 dwt. 16 gr. 

17 . 8 oz. 6 dwt. 16 gr. ; 20. 

l&. 3 dwt. 18 gr. 


18 . 4 lb. 9 cz. 
20. 34. 



A^’S^VERS TO EXAAIPLES 


45$.* 


Examples. 32. ♦ 

43S5316 dr. 2 . 1218560 dr. 3- 2005392 dr 

5361664 dr. 5 . 1240064 dr. 6. 84156 dr. 

1 ton. 14 cwt. 3 qr. 14 lb. 3 oz. 15 dr. 

4 cwt. I qr. 6 lb. 4 oz. 9 . 12 lb. 6000 gr. 

63775 tons 10 cwt. o qr. 22 lb. 6000 gr. 

38 lb. I oz. 6 dr. 12 . 14 cwt. 3 qr. 26 lb. 8 oz. . 

1 1 tons 9 cwt, 3 qr. 4 lb. 14 . 3 lb 4 oz. 6 dr. 

6 tons 8 cwt. 2 qr. 18 lb. 

2 tons 15 cwt. o qr. 3 lb. 15 oz. 114 dr. ; 34 tons il cwt. 3 qr., 
14 lb. 3 oz. ; 129 tons 6 cwt. 3 qr. 19 lb. 10 oz. 2 dr. 

1 cwt. 2 qr. 27 lb. 5 oz. ; 500. 

2 tons I cwt. 3 qr. II lb. 8 oz. 19 . 2 cwt. 2 qr. 3 Ib. 

768. 21. A pound of feathers is heavier by 1240 grains.. 

17s lb. Troy. 


Examples. 33. 

8140 kanchas ; 10175 tolas. 2. 6448 kanchas ; 8060 tolas.. 
4796 kanchas ; 5995 tolas. 4. 6176 kanchas ; 7720 tolas. 
2283 kanchas ; 2860 tolas. 6. 7040 kanchas ; 8S00 tolas. 

I md. 32 seers 14 ch. 8. i md. 12 seers i ch.lx kancha^. 

12 md. 1 8 seers 3 ch. 10. 31 md. 10 seers. 

31 md. 13 seers 13 ch. 12. 41 md. 13 seers 7 ch. 

81 md. 12 seers i ch. I kancha. 14 . 4 md. 27 seers 13 ch. 

7 md. 31 seers 10 ch. 2 kanchas. 

I md. II seers o ch. 3 kanchas ; 5 md. 38 seers 3 ch. 2 kanchas ; 
305 md. II seers 8 ch. 3 kanchas. 

39 seers i ch. ; 25., 18 . 595 md. 2 seers 3 ch.,^ 

I seer 2 kanchas. 20. 640. 21. 18900. 22. 75*- 

Examples. 34. 

L 20 tolas. 2. 2280 tolas. 8. 3816 tolas. 

L. 6792 tolas. 5 . 45120 tolas. 6. 72600 tolas.. 

5 can. 7 md. i seer. 8. 16 md. i viss 2 seers 6 poll. 

I. 3 can. 12 md. 7 viss l seer 5 poll i tola. 


arithmetic 


^460 

la 4 can. 16 md. 3 viss 2 seers 2 poll. 2 tolas. 

11. 2 viss 2 seers poll. 12. i can. 8 md. 7 viss. 

13 . 86 can. 5 md. 14 . 4 md. 3 viss 3 seers 6 poll. 

15 . II can. 14 md. i viss i seer 6 poll. 

16 . I can. 3 md. 2 viss 2 seers 0 poll. ; IX can. 19 md. 6 viss 

4 seers ; 38 can. 9 md. 4 viss 6 poll. 

17 . 12 md. 4 viss ; 40. 18 , 15 can. 13 md. 1 viss 24 poll. 

19. I md. I viss i seer r poll. 20. 0o. 21. 4375 . 

Esamplos. 35 . 

L 73728000 dhans. 2 . S01792 dlians. S. 75660S dhans. 

4. 23224320 dhans. 5 . 314SS dhans. 0 . 12579S4 dhans. 

7 . I can. 33 seers 24 tanks. 8. i can. 7 md. 12 seers 1 tank. 
0 . iS md. 39 seers 39 tanks 2 mashas. 

10. 135633 can. 13 md, 24 seers 32 tanks. 

11. 2 md. 3 seers 22 tanks 2 mashas. 

12. 2 can. 5 md. 37 seers il tanks. 

13 . 12 can. 3 md. 14 seers 36 tanks. 

14 . 3 can. 3. md. 32 seers 59 tanks. 

15 . 7 can. 8 md. 10 seers 3 tanks. 

16 . i6 md. 36 seers 53 tanks ; 6 can. i md, 32 seers 56 tnnles ; 
39 can. I md. 25 seers 15 tanks. 

17 . 3 md. 32 seers 56 tanks ; 400. 18 . 18 can, 8 md. 9 seers. 

18 . I md. I seer i tank. 20 . 6400. 

Example s, 30. 

1. 4500 in. 2 . 39600 in. 3 . 1900S0 in. 4 . 380160 in. 

5 , 182556 in. 6, 209SS0 in. 7 . 612018 in. 8. 762 in. 

9 . iiioin. 10 , 1467 in. 11 . 1S4S7S in. 12 . 431766 in. 

13 . 28 po. 2 yd. 14 . 36 po. 4 yd, 15 . 19 po. 2 yd, i ft. 6 in. 

16 . 35 po. 3 yd. I ft. 6 in. 17 . 6 po. i yd. 10 in. 

18 . I mi 36 po. 5 yd, i ft. 19 . i mi. i fur. 9 po. 4 yd. 6 in. 

20 , I mi. 2 fur. 4 po. 2 ft. 5 in. 21 . 5 po. 10 in. 

22 , I mi. 7 fur. 6 po. i ft. 23 . 3 mi. 5 fur. 24 po. 3 yd. 2 ft. 3 in. 
24 . IS mi. 4 fur. 28 po. 2 ft. 6 in. 25 . 504 in. ' 26 . 63 in. 
■ 27 . 126 in. 28 . 100 nails. 29 . 44 nails. 30 . 50 ells. 31 . 8000, 
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L 

4 . 

7 . 

10 . 

13 . 

16 . 

17 . 

18 . 

19 . 

20 . 
21 . 
>3. 
25 . 


29S08 sq. in. 

802S979200 sq. in. 5. 

7880004 sq. in. 8. 

300384 sq. in. 11. 

12 sq. po. 2 yd. 14 . 

33 sq. po. I yd. 6 ft. 108 in 

1 ac. 2 ro. 18 po. 19 yd. 4 ft. 72 in. 
7 ac. 3 ro. 10 po. 8 yd. 4 ft. 72 in. 

2 ac. 23 po. 8 yd. 2 ft. 36. in. 

2 ac. 2 po. 25 yd. 3 ft. 72 in. 

5 sq. yd. 5 ft. 34 in. 22. 

25 sq. po. 5 yd. 7 ft. 62 in. 24 . 
4390848 sq. in. 26 . 


Examples. 37, 

t 

2. 4704480 sq. in. 8. 752716800 sq. in. 
47358432 sq. in, 6 . 80760240 sq. in. 
127692 sq. in. 9. 200196 sq. in. 
17546220 sq. in. 12. 22632732 sq. in, . 
24 sq. po. 14 yd. 15 . 32 sq. po. 3 yd. - 


2 sq. po. 3 ft. 94 in. 

I ac. 2 ro. II po. 28 yd. 51 in. 
48400 sq. yd. 


Examples. 

1. 23280 ga. 2 . 4025 ga. 3 . 
6. 6399 ga. 6. loiiooga. 7 . 

8, 2 cot. 4 ch. 8 ga. 9 . 

10 . I bi. II cot. 4 ch. 


S§. 

42140 ga. 4 . 124000 ga,.. 
1 bi. 6 cot. 15 ch. 

I bi. 4 cot. 10 ch. 12 ga. 


Examples. 39. 

L 139968 cu. in. ; 326592 cu. in. ; 559872 cu. in. ; 746496 cu. in.j-^ 
933120 cu. in. j 1819584 cu. in. 

2. 2 cu. yd. 17 ft. 768 in. ; 21 cu. yd. 4 ft. 966 in. 

Examples. 40. 

1 . 404 gills. 2 . 2816 gills. 3 . 1504 gills. 4 . 1696 gills. 

5 . 9344 gills. 6. 18176 gills. 7 . 1 59744 gills- 8. 50432 gills... 
9 . 428032 gills. 10 . 31 gall. I qt. 

11 . I barrel 28 gall. 3 qt. i gill. 12 . 2 barrels 34 gall, i qt. 
13 . 6 barrels 9 gall. 3 qt. i gill. 14 . i qr. 3 bus. 3 pk. i gall. 3 qt. 
15 . 5 bus. 3 pk. 3 qt. I pt. 16 . 1 last 2 qr. i bus. 2 pk. i gall., l qt., 

17 . 4 lasts i Id. 3 qr. i bus. 3 pk- i q':- i P^- ^ 

18 . 25 lb. avoir. 19 . 3500 ib. avoir. 20 . 64 ; 52- 
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Examples. 41 . 

1 25923560. 2. 637800560. 3. 1^12000 see. 

4. I hr. 23 min. 20 seo. 5. i da. 3 hr. 26 min. 5 sco. 

6. I da. 3 hr. 46 min. 40 seo. 7. 1 wk. 4 da. 1 3 hr. 46 min. 40 see. 

8. 94. 9. 121. 10. 244. 11. 577. 

:i2. 289. 13. 821. 14. Thursday. 15. Wednesday. 

Examples. 42 . 

I. 26247". 2. S65535". 3. 1296000'. 

4. I*. 6'. 40". 6 . 10*. 32'. 36". 6 . I rt. glc. 26*. 40’. 

7. i|rt. gle. 47*-J36'- 8- 3 rt. gle. 4’. =0'- 54''- 

Examples. 43. 

1. 24000. 2. 104 reams 3 quires .S sheets. 3. 432. 

Examples. 44. 

T. 1120 gr. 2. 1632 gr. 3. 24960 m. 

4. 192000 m. ■ 6. 612309 m. 

Miscellaneous Examples. 45. 

i. 61200. 2. R19. I3rt. 6/}. 3 . is. 

4. 479 mi. 2 fur. 6. R13. 5n C. 202.... 

7. la. 8. ij. g^d. 9. 163S4. 10. 105 p.Trccls, 30 seer.s rem. 

II. 96. 12. 1920. 13. II. 14. RiSS. 1 1«. 9/'. 

15 . Ri 2. 15c. 6/. 16. R4S. 14^. gp. ; R343. 6e:. 3_:^. 

17. R2. io«. 375. 18, R 500. 13^7. 9/^. 10. /i. IJ. II./. 

:20. Rs. ic. 21. R3754- O'?- 9A 22. 6j. 3^. 

23. 56 yr. 3 mo. 7 da. 24. 160. 25. 5 see. 

26. 3960. 27. 2 ft. 7 in. 23. 4196. 29. T. . 3 I2rr. 

30. R32. iia. 97J. 31. £66.i2s.6d. 32 17. S3. l.'-S;. ic<2. 

34. ;^3o. 5J. i|^. 35. £66. 13s. 4d. 36. 104. 37. 53. 

38 130 lb. 39. 16 yr. 4 mo. 2 da. 40. 4j. 2(/. 41. 2j. 6d 

42. 62. 43. 12 seers. 44. 5 md. 46. 8 min. iS see. 

46. 5 ft. 4 in. 47. i6th September. 48. Friday the Sth of May. 

'49. S3 hours. 60. 192000 miles per sec. 61. 68. 62. 19. 
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33. 

3 yd. 

64. 

R2. 3a. 56. 

11088. 

5 

6. 4497 times. 

57. 

18000. 

58. 

R2745. 59. 41 yd 

. 4 in. 1 

80. 28 

yr. 1 3 wk. 4 da. 




Examples. 

46. 



1 . 

84 . 


2 . 44 . 


3. 

Sa. 

4. 

Receives ;^I3. 

13J. gd. 


6. 

Ri. 7a. 3p. 




Examples. 

47. 



L 

Gains R2. 8a. 

2 . R21. la. 6p. 

3. 

R30. 

4. Ry. 12a. 

5. 

R30. ya. 6p. 

6. Ri. loa. 3p. 

7. 

3A 

8. 4 d. 

0. 

£x- IS. 


10. 24 qr. 

11 . 

8j. 4d. per yard. 

12 . 

Ri. ^a. 

per lb. 

13. Gain 12^. 6d. 

14. 

4d. 

T6. 

(i) Ri. 

2a. ; (ii) Rl. 3a. 







Examples. 

48. 



1 . 

4a. 2p. 

2 . 

£1. 4J. 3. 15a. 

4. 

R9. 6a. 6. 2s. 3d, 

6. 

2S. 3 d. 

7. 

2d. 8. 6 seers. 9. 

9 lb. 

10. 2 S. 6d. 




Examples. 

4S, 




1 . A, R23. 6«. ; B, S;i6. la. gp. 

2. A, £xi. 6j. y\d. ; £16. os. lo^d. 

3 . The two get S34. sa. ip. each ; the rest Er22, 4a. 4p. each. 

4 . Each man, R20. 4«. 6p. ; each woman, R26, 4a. 6p. 

5 . A, R16. 6a. lOp. ; B, R13. 6a. lop. ; C, R9. 6a. lop. 

'8. A, R113. 13a. 3 A 5 ^5 R106. 13a. 3^. ; C, g,io8. 13a. 3^ 

■ V . £ao- 

Examples. 5®. 

' 1 . Boy, Rio. 6a. 4p. ; girl, RS- Za. 2^. 

' 2 . A's share=RlS. ga. 6p. ; B’s=Rio. 6a. 4p. ; Cs=Es. 3a. 2p. 
■3. Each man, R12. %a. ; each woman, R6. 4a. ; each boy, R3. 2a, 

4 . Ay £6. 14s. 6d. ; B, £3- 7 s. zd. ; C, £\, 13^. 7\d. 

5 . One gets £5- Z^- 9d. ; and the other two, £2. iis. lokd. each. 
•8. A, R26. I5«. 3^5. ; B, R12. 8a. 6p. 

Examples. 51. 

1. 12. . : . 2 . 10. 3 . 12. 

■-5. II rupees, 22 half-rupees, 44 quarter-rupees. 


4. 16. 
6. 32. 
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Examples. fpfJ. 

1. S3. 7«- 9A 

3. The price of a horse sR7S* So , of a cow, S25. 8(7. 

and of a sheep, Pt:5. Sa. 

4. A mark = ii|^. ; a gulden = u. ; a rouble 

5. S38. 4 a. bp. 


Examples. 515. 


1. 

2 , 3- 

2. 

3, S, 9. 

3. 

2, 3, A , 9- 

4. 

2, 

3 ? 4 j Si 

TO, 

5. 

2 , 3>4»ii- 

6. 

2, II. 

7. 

2, 3 > 5 , lo. 

8, 


4- 


9. 

None. 

10. 

5- 

11. 

2, 3i 4 ; 1 1 • 

12. 


3> 4> 

9 , It 

13. 

3> S- 

14. 

S- 

15. 

2,4, 5,8, 10. 

10. 


4> 5) 

10. 

17. 

3,9- 

18. 

3, II- 

19. 

2, 3- 

20. 


3* 5i 9i 

10. 

21. 

7- 

22. 

II. 

23. 

13- 

24. 

7 j 

II, 13- 


25. 

II, 

26. 

7, 13- 

27. 

None. 

28. 

7» 

II, 13. 


29. 

6, 12. 

30. 

6, 12. 

.31. 

6, 12, 30. 

32. 

None. 


33. 

2 ; I. 


34. 

I ; 7 ; 


35. 

-7 

17. 



Examples. 54. 


1 . 

20. 2 . 22.3. 3 

2.33. 4. 2 ® 

o- 

6. 

3 *. 

6 . 

2 ». 7 . 2 *. 3 . 8 

2.5-. 9 . 33 

•7- 

10 . 

•• • 

11 . 

2 *. 5 . 12 . 2 ®.II, 13 

33.11. 14 . 2=. 

•S~‘ 

15 . 

2 =. 3 ». 

16 . 

2^11. 17 . 3^.13- 18 

2^.33, 19 . 3'-. 

5.1 1. 

20 . 

5 '^ 

21 , 

3» 37. 22 . 2.3.5’.7. 23 

2*.3*. 24 . 2^. 

5.1 1. 

25 . 

^ . s 
- -3 - 

26 . 

2.53.73. 27 . 2’'.3=.5, 

. 28 . 3 ^- 7 -ii 

j. 

29 . 

.,0 ..s 

- -3 • 

30 . 

23.3. 53,23.29. 31 . prime. 

32 . prime 


33 . 

J - 

34 . 

prime. 35 . prime. 36 . 

prime. 37 . prime. 

38 . 

J •-3- 

39 . 

prime. 40 . prime. 41 . 

113.31. 42 . 3 

•13"- 

43 . 

17.269. 

44 , 

prime. 45 . 23.31. 46 . 

prime. 47. I 

3.503- 

48 . 

11.163. 

49 . 

prime. 50 . 29.47. 51 . 

10, 52 . II. 

53 . 

11 . 

64 . 

5 , 7 . 65. 5 , 7 . 66 . 

6, 8, 12, 24. 





Examples. 55. 




1 , 

3* 2* o* 5* 

4 . 18. 6. 

5 - 

6 . 

12 . 

rj 

t • 

7 r* 8- 4 - 

9 . 24. 10 . 

5- 

IL 

4. 


12. No, common factor, iS. 56. 35, 15. 25, 
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Examples. 56. 


1. 

48. 

2. 

2. 

3 . 

4. 

4 . 

12. 

5 . 

29. 

6. 

124. 

7 . 

lOI. 

8. 

143 - 

9 . 

377 - 

10. 

7. 

11. 

133 - 

12. 

25. 

13 . 

19. 

14 . 

15 - 

15 . 

53. 

16 . 

28. 

17 . 

39. 

18 . 

113. 

19 . 

173. 

20. 

147. 

21. 

221. 

22. 

3 - 

23 . 

57 - 

24 . 

287. 

25 . 

213. 

26 . 

221. 

27 . 

IS- 

28 . 

1536. 

29 . 

257 - 

30 . 

6. 

31 . 

No. 

32 . 

Yes. 

33 . 

No. 

34 . 

Yes. 

35 . 

No. 

36 . 

No. 

37 . 

Yes. 

00* 

CO 

Yes. 

39 . 

No. 

40 . 

37 - 

41 . 

37. 

42 . 

23- 

43 . 

17 - 

44 . 

3. 

45 . 

5. 

46 . 

3. 

47 . 

63. 

48 . 

17. 

49 . 

57 - 

50 . 

2. 

51 . 

2. 

52 . 

Si. 4a. 


63 . 

3 ^- 

54 . 

16. 

55 . 

32. 

66. 

No. 

57 . 

180 gall. 


58 . 

itola 


Examples. 57. 

1 . 96. 2 . 3724. 3 . 891. 4 . 3520. 5 . 7488. 

6. 2594S8. 7 . 672. 8. 23374. 9 . 87087. 

10 . 759655. 11 . 49077. 12 . 734877. 13 . 96672. 

14 . 159137. 15 . 183645. 16 . 2672700. 17 . 2310. 

18 . 2376. 19 . S5256. 12a:. 20 . 64. 21 . 390, 

Examples. 58. 

I . 48. 2 . 48. 3 . 720. 4 . 36. 5 . 252a 

6. 1680. 7 . 28050. 8. 360. 9 . 1890. 10 . 7560^ 

II . 7200. 12 . 144. 13 . 8415. 14 . 7920. 15 . 792. 

16 . 3570. 17 . 228150. 18 . 98280. 19 . 49140- 20 . 5481. 

21 . 237510. 22 . 2520. 23 . 1680. 24 . 10800.. 

25 . 98280. 26 . 189. 27 . 389- 28 . 141. 

29 . 1296 sq. in. 30 . ;^i89. 31 . 14 min. 32 . 90 miles. 

33 . 131yd. 9 in. 34 . 677. 35 . 232792560. 36 . 75 yards. 

Examples. 59. 

1 . 4a. 2 . 4 ^* 3 . 2^. 4 . I seer. 5 . 5^ 6. 9 ^. 

7 . 7 in. 8. 9 - 10 in. 10. 4(f. 11 . 3 pme. 

12 . 3 cwt. 13 . i6o yd. 14 . 6 ch. 15 . 9 sq. in. 16 . 7 lb. ^ 

17 . 6a. 18 . ga. 19 - i ft- 20 . 4^^’ 21 . 15 nun. 


c. A. 30 
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Examples. CO. 


1. 


p 

i > 

OJ . 00 
ff ; 0 • 

2. 

n 0 

. PO . 1 
> G f 1 

21 , 27 

1 r > *5i 

5^;W. 




3. 

! 

.C£4 

9 

• njf. 

f 7 1 

2 5 

J * 

4. 


, 1 . £0 . r.nr 

> Tb>iio>(jOO 

1 ; ii ; 

n 

. SAQ . 2100 

1 C^fi 1 coo • 

6. 

30 . £4 . 70 . J,2 . ; 
Bff » s D > 'ffO j uO > 

I’.n 

50- 


G. -rr 

. r» . 0 
> 5 » ID 

■3 

K 

i: 

iii;h 






Esamplos. 

Cl. 





1. 

h 


2. 




3. i- 


4. 5 . 



6 . s- 

C. 

V- 


7. 

e 



8 . 2 - 


9. 1 



10 . i. 

11 . 

i 


12 . 

&• 


1 

3. g. 


14. 2. 



15. -2. 

16. 

i 


17. 

i- 


IS. Q. 


19. 

:• 


20. 7 . 






Examples. 

Gia. 





1 . 

§. 

2 

4 

• V‘ 


3. 

n 

10 - 

4. 

t'c- 

G. 



G. 1. 

7. 


8 

• tV 


9. 


10 . 

f 

11 . 

1 


12 . i 

13. 

9 

Sir- 

14. 

’ T^r- 


15. 

4 :v* 

IG. 

ii’r- 

17. 

M S 

Di 

: t 

.fi* 

18. \l 

19. 

J 0 9 
Tt)6- 

20. 

00 
t >• 

< < 


21. 

V •; 

n :• 

90 

/» 

< 1 . 

2.3. 



*^.1 )7 

^ * k» I * 

25. 

IQ 3 
lad- 

26. 

0 < * 


27. 

1* 

4 * 

28. 

f.0 3 
•(5 4- 

20. 

2 ; 

I. ; 

30. 

31. 

AS 

6** 

32. 

PI 

« 

33. 

0 4 

I? j* 

3-1. 

r* 

1 * 

35. 

u- 







Examples, 

Gib. 





L 


2. 

r, 

O'* 


3. 

i7* 

4. 


6. 

ft 

rr* 


0 . ,v* 

7. 


8 . 

cn 

175 

•- 

9. 

5’ 

10. 

‘V- 

11. 



12 . 4 






Examples. 

C2. 





1 . 



2. 

j3 7 

'c • 


3 . 

IOC 

1 • 

4. 

p 7 

1 a* 


5. 

5 ^ 

6. 

701 

TOO- 


7. 

S VI 

7 j ’ 

8. 

40-V 

' •2'J • 

9 . 



10 

• i/ u " 

IL 

5-<07 
500 ’ 


12. 

7 r.ov 
tro • 

13. 

C 1 

• 

14. 


. 

15. 

! 1 

• y i« • 

16. 

743 

100- 


17. 

1^00* 

18. 

*» 0 • » 

V6 1’- 

10. 



20. 

4 0 f> 

Of- 






E 

xomplos. 

C3. 





1. 

3 h 


2. 

2}- 


3. 

4i. 

4. 



5. 

3 f • 

6. 

3l- 


7. 

9- 


8. 

6i.- 

0 . 



10. 

5. 

11. 



12. 

4- 


13. 

3?- 

14. 

4}?. 


15. 

ov 5 - 

16. 

4 ?- 


17. 

/> 99 

■ 2 toI- 

IS. 

7tV 

19 

565. 


20. 

7 - 

21, 

28|^ 

• 

22. 

'329- 

23. 

loij. 

24. 

10. 


25. 

48^- 

26. 

2^ 


27. 

1 1', 

^P 4 . 

2R. 

lOT-tn- 29. 

■ II. 


30. 

4 n:?- 



ANSWERS TO EXAMPLES 


457 


Examples. 64. 


1. 

3 10 9 

15s 15- 

9 8 O 

30s 30* 

3 5 12 
305 30 


a. 8 '4 3 

^ 155 135 13* 

5- 

40 45 48 a 
55s 505 50- «• 

140 144 147 rr 

163s 1635 153* 

27 56 30 
755 755 73 . 

0 24 35 63 

9 Os yOs 30* 

9. 

75 70 66 

5405 54 05 540* 

in 40 45 3 

3 005 3005 300' 


11. 

126 35 270 

§50s 3005 300* 

12. 

36 40 45 

^OO’ 500s uOO* 

IQ 40 51 74 

155 155 15* 


14. 

48 4 3 

345 345 34- 

“15. 

3 6 6 0 7 

155 155 15* 

1ft -16 350 210 63 

10 05 1 055 1 065 1 05* 

17. 

^ 4 4 8 3 

135 135 135 13* 

18. 

30 20 15 13 10 
505 505 505 505 50‘ 

19. 

14 

1545 

21 

1345 

,-8 , 33 154 

1545 lo45 ro4* 

:20. 

1155 2079 2475 

54 6o5 54555 3455s 

2695 2835 91 

346 55 345o* "I* 

730 

5505 

440 

6 005 

325 465 702 
5005 6 005 B'OO* 


22 . 

24. 

26. 


3 as 336 S4_ 6_4_ 99 

1445 1445 1445 1445 144* 


5:B'5 


1J5 0 
■4S"5 


34_a IS 16 
'48 5 455 45* 


73 180 30 31 

34 J 545 545 51* 


OO 340 150 40 75 34 

54055 54005 54005 54005 54 00* 

ne 3730 340 73 714 153 

51555 5150s 51505 51505 5150* 

917 12 s 80 56 113 35 33 2 

1155 1155 1155 1155 1155 115* 


Examples. 65. 


L 

f. 2. ^ 

1 

u> 

3. 

30' 

30' 3* ®' 

7. 

|4 greatest, 

least. 

8. 

greatest, least. 

9. 

15- greatest, 


least. 

10. 

greatest, f least. 

11. 

greatest. 

1% 

least. 

12. 

2 ®g- greatest, /j least 

13. 

375 

45 135 ¥• 


14. 

la 7 4 

355 15s 45' 

le 11 7 3 

AO' 1 35 Os O' 

-16. 

15 '.2 27 
'4 5 OSs 5 • 


17. 

36 31 21 

30s 365 35' 

IQ 11,3 14 5 27 

■tO' 3415 4285 3T* 

:i9. 

6 5 13 4 

75 35 335 O' 


20. 

113 51 2 7 91 1 7 S 4 1 9 

1035 755 35 13' TZ5 45 1S5 30* 


Examples. 66. 


1 . 

ai' 

2 . 

I?. 3. f. 

4. lA 

. 6 . 

2 / 0 * 

6 . 

T4g 

4oo* 

7. 

I. 

8 . 

> 7iV 9' If- 

10 . 

U. 

13 %. 

12 . 

1 35* 

13. 

I 3 V 0 ' 


14. 1 53 . 15. 

I 340 ' 

16. 

113- 

17. 

47 

40' 

18. 

loVo- 


19. A'a. 20 . 

4i%V 

21 . 

qII 
^6 0 ' 

22 . 

103 

370' 

23. 

0 41 

2 5 00' 


24. 4 ^. 

25. 

«175 

2305* 


26. 

1-^4- 

27. 

o43 

3oO' 


28. 2 . 

29. 

J1T03* 


SO. 

0 -4 T 


Examples. 6Y. 


1 . 

7f' 

2. 

145' 

3. 

125 V 

4. 

isio' 

5. 

23|' 

6. 

29of' 

7. 

Si- 

8. 

4ItV 

9. 

loi-gf- 

10. 

iioV 

11. 

I4s4' 

12. 

ii|. - 

13. 

16077. 

14. 

34fl- 

15. 

I3t' 

16. 

3 I 1 V 

17; 

97631 * 

18. 

154^' 

19. 

i7iH- 

20. 

61 V 

;2L 

B29. 

9«' SilA 


22. 

£7. 17s. o^a. 
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ARITHMETIC 


23. 15 yd. 2 ft 6 }| :n. 24. 12 lb. i oz. dr. 

25 . 21 oz. o dwT. 19^ gr. 26 . 20 hr. 24 min. 33;^ sec. 


Examples. 68. 


1. 

1 

T* 

2. 

6|. 

3. 

1 

!>• 

4. 

tV- 

5. 

ih 

6. 

t's- 

7. 

16 

To"* 

8. 

iV 

9. 

0 « 

fff-2' 

10. 

•IV 

IL 


12. 


13. 


14. 

5iV 

15. 

0 

Iff* 

16. 

1%' 

17. 

h 

18. 

ir- 

19. 

7 

1^* 

20. 


21. 

7 

IS* 

22. 

B 

TS- 

23. 

Vr- 

24. 



Examples. 69 . 


L 

3h 

2 . 

255 . 

CO 

4. 

5f. 

5. 

SiV 

6 . 

5iV 

7 . 


8 . Sjij. 

9. 

2 S. 

10 . 

35'6- 

11 . 

43 

4ff- 

12 . 

5^?- 

13. 2 ^. 

14. 

8 iS^ 

15. 

Oii' 

16. 

9ff^ 

17. 

IO^§. . 

18. 6 yV(;. 

19. 

6 r'i 

. 20 . 

9h1- 

21 . 

2h 

22 . 

6 S. 

23. 

24. 

25* 

81. 

26. 


27. 


28. io^\. 

29. 


. 30. 

6 /j. 

3L 


32. 


33. 3ii 

34. 

2 .,-- 

. 35. 

9i. 

36. 

M* 

37. 

To20 

125 ^. 

38 . I 4 t;V 

39. 

ft 

« * 

40. 

i- 

4L 

filO. 12 

.ij. 

42 

. R 2 . 12 . 9 i. 


43. 

1^4- 4' 

' 

44. 

;^I 0 . 9 . 

SVy 

46 

. £$. 12 . lOfjj 

• 

46. 

6 yd. 

Ss 




Examples. 70. 





L 

4§. 

2 . 

7- 

3« 

4. 3 

r 

• * 

5. 

si- 

6 . 

i9§- 

7. 

10 ^ 

8 - 300 . 

9. 2 

4 

r • 

4/ 

10 . 

lol. 

11 . 

22 |. 

12 . 

232 . 13. iSga. 

14. 60 ?. 

15. 

193 . 

16. 

Ol3* 

17. 

13^- 

18. 472- 

19. 66 a. 

20 . 

lOOj^. 

21 . 

SSsV 

22 . 

62 ^-. : 

23. 328 ^. 

24. 198 ?. 

25. : 

215- 

26. 

I 224 J. 

27. 

487 ?. 28. I 77 f 

29. 2 

SfVa. 

30. 

3 S 1 J. 

31. 

i8t& 


32. 44iM§- 


33. 

899 iVo 


34. 

386,V 


35. 22999^^'JJo 


36. 

3i9o|- 


37. 

209 ^^ 1 ;. 


38. 63991 ^. 


39. 

/i . iS . 1 ^ 5 . 

40. 

;^4.9- 

7iV 

41. E 50 . 7 . 2 j. 

42. 

R 49 . 4 . si* 

43. 

4- 

5 - 

44. £36,7 . 2 j. 







Examples. 71 





L 


2 . 

0 

tTi- 

3. 

4. 

h 

5. 

»r* 

6 . 

■ETC* 

7. 

• lir* ■ 

8 . 75' 0 * 

9. 

if 

10 . 
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11. 

11 

155II- 


12. 

7 

TSF- 

13- T5i 

o“ 

14 

• sl^* 

15. 

2S 

3331- 

16. 



17. 

If- 

18. ■j’5 

• 

19 

. 2V 

20. 

2P 

33- 

21. 

If- 


22. 

2V 

23 

.-51 

* 168- 

24 

2 

• 33* 

25. 

42§. 

:26. 



27. 

I78f. 

28 

6-« 

0 0 

. 

29 

T r37 9 

30. 

IO1W3* 

31. 

62*. 



32 

.>01 1 1 


33 


34. 

.23 

1 33. 

35. 

Ri . 

5 • 

6i%. 

36. 

E2 . 8 . 

7 A- 

37. 

• 17 

• oft- 

38. 

;£? ■ 

13 


39. 

80. 


40. 

I92f. 

4:1. 4333* 

42. 

Il2y 

> 

T- 

43. 

4itk* 

44. 

26 i. 

< 


45. 

2i7if. 

46. I46i§i- ■ 

47. 

S2 . 

9 • 

o|. 

48 

Ri 

. 4 . c 

T1 


49. E32 . 5 . 

j 

-50. 

R6 . 

4 . 

0 1 0 

51. 

£z 

. II . 

6f. 


52. • 19 • 

I Iff- ; 





Examples. 

72. 



1 

1. 

§• 

2. 

If- 

3. 

2 

3- 

4. 

8 

15 


5. 4f. 

6. 

07 

300- 

.7. 

n 

8 . 

A- 

9. 

.•5 

3- 

10. 

3f 


11. If. 

12. 

2f. ; 

13. 

3222 


14. 

25S- 


15. 

0* 


16. I4g 

17. 

10. 

18. 

8. 


19. 

28jg. 


20. 

I^TS- 

21. 9f- 

22. 

8. 

.23 

3!- 


24. 

35* 


25. 

8. 

26. I5f|. 27. 

I2|. ; 

38. 

4of. 


29. 

28657. 

30. 

!• 


31. 2^5. 

32. 

313 - 

33. 

i.i 


34. 

5^. 


35. 

1^2* 


36. 28. 

87. 

294. 


Examples. 73. 

I . 13S6 in. 2 . 2574 in. 3 . 5742 in. 4 . 7722 in. 

5 . 9702 in. 6. 39582 in. 7 . 673308 in. 8. 274428 sq. in. 

9. 509652 sq. in. 10. 1136916 sq. in. 11. 1528956 sq. in. 

12 . 1920996 sq. in. 13 . 59864508 sq. in. 14 . 4033699560 sq. in. 

Examples. 74. 

1. i|. 2. If. 3. I. 4. i^V 5. ig. 

• 6 . 14 . 7. 3 . 8 . 2 |. 9. l 8 |. 10. if. 

II . 12. f?. 13. ii|. 14. 6 |. 15. I7fa 

16. 95 V 17. 2fft. 18. if. 19. if. 20. 2 f. 

21. 5V 22. 4. 23. 67V 24. 3i%. 25. 16. 

26 . ff. 27 . 28 . 29 . 93 f. 30 . The former. 

Examples. 75. 

1 . ; I* 2 . ; 2f. 3 . ; 2?. 4 . 1=5 ; 8. 

6. 5^5 ; 20. 6. 1^2 ; lof. 7. 3^2 ; 409f- 8. /a ; 42 . 
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9- iS7i- 10. 63 . 11. ij; 8 . 12. ^vt J 70 }®- 

13. 3 in. 14. 2 |. 15. i min. 45 sec. 

Miscellaneous Examples. 70. 

1. 6|. 2. i-J. 3. 5 b- 4. tV iV 0’ 5’ 

7. 161V 8. -|. 9. ;£4 . 19 • Sh- 10- ^ • ^°h- 

11. 950 lb. 12. E:I520. 13. £s°- 14- 4ix3j- 16- i- 

16. i. 17. 19- !• 20. 2L h 22. i^cTc- 

23. IJ. 24. -.Vu 25. 2V 26. 5. 27. II60. 

28. £ 720 . ’ 29. 15J. 30. 22 miles. 31. 400 inches. 

32. 8, 6, 3, 2 ; 24 kings in all. 33. 34. 34. li];, 35. J*. 
36. 5 times. 37. 38. 27 hours. 39. 3J. 40. 31a 

4L 13; 17. 42. 36. 


Examples. 77. 


L 

§. 2 . i,V 

3. 3t- 

4. 

12 . 5. 1 ^, 0. 


7. 

11 !. 8 . 4,1,5. 

9. ,‘ 5 ,. 

10 . 

1 11. 3- 12. 


13. 

5tV 1^* 965i‘ 

15. 17 . 

16. 

U?. 17. 4 ^. 18. 

3 

*• 

19. 

Il/f. 20 . ,V 

21 . 18 . 

22 . 

Siili. 23. g. 24. 




Examples. 

7S. 


1 

f. 2 . i§. 

3. 

4. 

an"!. 5 . 251 . 0 , 

i5l 

7. 

Itb®7- 8. 

9. 4tV 

10 . 

i IL c". 12. 




Examples. 

70. 


1. 

So 0 4 

■Elj. 4. 

3. iV;. 

4. 

6 . 5. I. 6 . 

ylS 

I ^ n , 

7. 

li-. 8. i. 

9. id-. 

10 . 

U. i 12 . 

iV* 

13. 

3A. 14. i 

15. 2 . 

16. 

iV«. 17. 225 . 18. 

k 

19. 

2 . 2 O. 

21 . 225 . 

22 . 

5 |. 23. 2 fA 24. 

rt:i 

BO* 


Examples. SO. 

!• 3* .2. 3 ^. 3. 4 . 3 «.. 5 . 

7 . 12 . 8. 9. 7 ^,. 10 . JJ. 11. 41 }.. 

13. 4i{. 14. I. 16. U- '10. 12 J. 17. 4|s;. 


6. i 

12. ijVe- 
18. 
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Examples. 84. 


1. 

sir. 

2. 9^ 

3 . 

SiV 

4 

7i. 6. 

72&. 

0. 

yh 

7 . 


8. 3i 

9 . 

^Sl* 

10. 

II S* 11* 

442 

12 . 


13 . 

A. 14 . fllo* 15 * 

im* 

10, 

17 . 


18 . 

r* 1 

bwtro- 

19 . 

fi St 2 
y 6 

20. 


21. 


22. 

hh‘ 

23 . 

i- 

24 . 


25 . 

423 ®!- 

20. 

52M'* 

27 . 


28 . 


29 . 

f6c§* 

30 . 


31 . 

zVff- 

32 . 

m- 

33 . 

h- 

34 . 

7 

8' 

35 . 

57 

30 . 


37 . 

iUi* 

38 , 

.-12 

39 . 

oor 

40 . 

Fa- 

41 . 

3^^- 

42 . 

36iV 

43 . 

9- 

44 . 

E 

2irT* 

45 . 

2i^ 

40 . 


47 . 

iV 

48 . 

5 V* 

49 . 


50 . 


6L 

Into* 

52 . 


63 , 

1* 


Miscellaneous Examples. 85. 


L J|. 2. ft 72 . 

4. ;^7 . 2 . li- 
7. . 13 . ?!• 

10 . 9J. 11. Ei 

16 . 16 * 'S^T* 

18. S3 . 4 • 20. 5*>. 


3 . S8. 50. t , p . ; S12. 8a. ; S12. 8a. 
6. S3. 13a. 8 y 5 . 6. 

8 . 6/^ ft. 0. S122 . 13 . 9 . 

6a. 12. =. 13 . 14 . !%• 

17 . \ p . 18 . S7S5S62, 

21 . 72 oz. 22 . 12 lb. avoir. 23 . 


1 . *3. 2. 2-01. 

7. I2'04oo6. 8. -013005. 9 . 
IL 70, 7 ; 7000, '007. 

13 . 2, *02 ; 200, ’0002. 

15 . 34, *34 ; 3400, -0034. 

17 . 10-03, '1003 ; 1003, -001003. 
19 . 392, 3-92 ; 39200, -0392. 

2 L 30000, 300 ; 3000000, 3. 

23 . *1. 24 . -oi. 25 . 


'104. 5 . -0008. 6. *000009. 

•oooioooi. 10. 100-502. 

12. 290, 2’9 ; 29000, *029. 

14 . *2, "002 ; 20, *00002. 

10. 70-3, *703 ; 7030, *00705. 

18 . *07, *0007 ; 7, *000007. 

20. 234-5, 2*345 ; 23450, *02545. 
22. 1232, 12-32 ; 123200, *1232. 
35; 70 5 ; 40. 20. *25 ; *06 ; *3. 


Examples. 86. 
3 . -07. 4 . 


Examples. 87. 


L 

1 

2. 


3 . nV 

4 , 


5 . 

6. 

il’lf 

7 , 

zlu ’ 

8. 

9 . 

iZ* 

10. 

2L 


12. 

¥c?. 

13 . f. 

14 . 


15 . 
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assweks to examples 


, IQ 20. 

T-L, 17 oA 25. 2:^0- 

L6. ts^Vo- • - 23. Sk- 24. ^^2^, 

ot’ 0^7, 28. (>xhi‘ 35 

TTfl. 27. 98I5- , 3^. IbVws- 

- '.;^- -• " s - tt. -s. 

- t, ^3 S: r - -o- - 

,46. 'oo-^' ^‘' 


Examples- 8§- 

M 


1 . 

6 . 

11 . 

15 . 

l8. 


30 ' 163- 2 . 

I. 7. lo- 

looo. 1-2- 

732’i3t* 

41-4819 


37479 ^• 

8. 909*9099' 
417*11157 


16. 

19. 


4. 80*33- 5 . x°- 364 n. 

10 . 8 . 

9. 14533 • 657’223^ 

'• 17. £747-o799- 

R3«-2347*- 20. 4l-3°7 i”- 

332*475 


1 . 

5. 

9. 

13. 

18. 

T.9. 


7*084. 

62*65. 

7.5554623. 

5,7.0001. 

696*162. 

128*47^. 


2 . 

6 . 

10 . 


Examples- 89- 

,■97.1. 3- 

.04-103- *’• 

.,.R,7 11. *7. 

342 oiy. 

14. ^*99949- 

17. 83*9583. 

20. By 3- 14159. 


4. 

8 . 

12 . 

15. 

18. 

21 . 


199*70334. 

•0118766. 

3*063* 

9-88309. 

i 999'25-^^* 

By 2*7183. 


Examples- 

3. 


1 . 

6. 

9. 

13 
IS. 
‘. 22 . 
26 . 
;30. 
34. 
38. 
-42. 


74*52. 

•001024. 

40-804. 

4264014. 

589*12. 

■819. 

3091*7497. 
48.6328503- 
3*16. 

3401. . 
2*607255. 


7. 


2. 36*2 

0, •000324' 

10. 30-228. 11. 

14. 8. 

ig .00008. 30. 

23. -oooi. 24. 
2,. mo9”-9- 
31. ‘5-6--S- 3a- 

39. -o®*'- t°- 
43. 7-5667. 


90. 

-13446. 

38*00028. 


1-62023. 
.;8. 16. 8. 
-0000423. 

83008. 

•096. 

•015625. 

I. 

27 * 5 - 
90*0025. 


4. 6006. 

8. 2456-8884. 

12. *0003125* 

17. 216*32. 

21. -00003738028. 

25. 3-5. 

29. -1344620023. 

gg. .00008. 
giy-. .0OOOOOI25. 

41 . 38-9375. 

45. 421-36875* 
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Examples. 91. 


1. 

1-27. 

2. 1*372. 

3 . 1*2. 

4. * 00043 . 

5 . 

1-99. 

6. *0000475. 7 . *000026375. 

8. 10*3. 

0 . 

*000002. 

10. 17*125. 

11. *0000000212, 12. *0528. 

13 . 

1*84782., 

.. 14 . *00009... 

15 . 2*49367... 

16 . *00040... 

17 . 

•00002... 

. 18 . 3*71428.. 

. 19 . 1*30586... 

20. *01900.., 

21. 

*00003... 

22. 2*0625. 

23 . *46625. 

24 . *004857., 

25 . 

*236. 

26 . I2*i8i8i8... 27 . 2 29375. 

28 . *000540., 

29 . 

•659. 

30 . *001666.. 

. 31 , 31*25. 

32 . 352*25. 

33 . 

•24. 

34 . 2532. 

36 . 1200. 

36 . 640. 

37 . 

*002. 

38 . *374. 

39 . 20. 

40. 2040000. 

41 . 

22500. 

42 . 58070. 

43 . 3596. 

44 . 1 2 132. 

45 . 

17500. 

46 . 1*4. 

47 . 750000, 

48 . *007853. 

49 . 

128*18518. .. 50 . 5*2083-5., 

•• 51 . 33 ‘ 33333 - 

62 . *08366... 

63 . 

•02320,.. 

64 . *00650... 55 . 33057851*23966... 

56 . 

83 ‘ 3332 S- 

57. 9*58904. 

.. 58 . *01216... 

69 . 350. 

60 . 

752. 

61 . 2*533333... 62 . 6*3125. 

63 . '00CC92,, 

64 . 

32714*285714... 65 . 

5628*571428... 

66. 1191*75. 

67 . 

ii 45 ‘ 833333 - 68. 

*018181... 

69 . *021428.. 

70 . 

377777777 ... 71 . 

’ 9 * 72 . 8. 

73 . *27. 

74 . 

• 5 - 

75 . *25. 76 . 

’ 75 - 77 . *125. 

78 . *375. 

79 . 

i' 437 S- 

80 . 3*09375. 

81 . 9*875. 

82 . 3*28. 

83 . 

2*68. 

84 . ’ 33333 ... 

85 . *16666.., 

86. *28571... 

87 . 

•27272... 

88. *69230,., 

89 . 1 * 44444 ... 

90 . 7*iSi8i.. 

91 . 

8 - 33333 " 

92 . 

10*34482... 

93 . 58*41666. 

9 4 .' 

’8, * 75 , *6666... 

95 . *5, *4166... 

, ’2727... 

96 . 

' 55. '5333 

,..., *525. 

87 . ’ 375 , * 3125 : 

, *2187... 

98 . 

■44. - 433 ; 

i-, ' 35 * 

88* ' 7777 ..., *7142..., *6. 

100 . 

•0216. 

101. *1125. 

102. 3*135. 

103 . *2. 


Examples. 93. 

•03 ; 72-12. 3 . -004 ; *4. 4 . -24 ; 6. 

•12 ; 7-2. 7 . 0001 ; "oS. 8. *06 ; 11754*6. 

■06 ; 180. 11. -05 ; 140. 12. -025 ; 1*5. 


1. ’25 ; 108-75. 2. 
6. *005 ; 1-6. 6. 

9 - -03 ; 1-8. 10. 


answers to examples ' 47 f 

Esamples. 93. 


1 . 

Non-terminatin^. 

2 . Terminating. 

3 . 

N.-T. 

4 . T. 

5 . 

N -T. 6 . 

N.-T. 



a 

N..-1 

% 

• 

a N..?. 

10 - 

N.-T. IL 

T. 

12 . 

T. 

13 . 

T. 

14. T. 

15^ 

N.-T. 


18 . 3 , 

6, 7 , 9 , II 

, 12 , 

13, 14 , IS, 

. 17 , 18 , 19 - 

V . 



Examples. 94. 





L 

*3- 

2 . * 2 . 

3 . 

* 714285 . 

4 . 

i*i6. 

5 . 

ri 8 . 

6 . 

1*538461. 

7 . *46. 8. 

1*609. 

9. 

■2I 

10. 

3*2307691. 

•11. 

11*904761. 


12 . 

•045. 



13. 

3*78000! 

.l^- 

‘20S3. 

15 . 

3*8846 

153- 18. 

7 - 48 i. 

17. 

5*285714.. 

18. 

10 676923. 

19. 

7 * 13 - 

20. 9* 

6428571. 

21. 

1*0619! 


22. I3'94230769, 23. 5-803571421 24. 3*4556097 25. 5*12. 

26. ’6. 27. 6‘57I428. 28. 1772. 29. *126984; 

30. 4*1 3L *16. 32. -oi^. '33. ‘ooi^. 34. 00015. 

35. *060015. 36. 8*106. 37. 3*13714285.. 

38. *6588235294117647. 39. 2*105263157894736841 

, 40. *6859565217391304347821 41. 10*96. 42. 699906. 

43. 2 307692. 44. 2*857142. 45. 27*2! 46. 2*2! 

47. 7*8695652i739i3o43478266. 48. 16*714285. 49. 6*676923.. 
50. 642*857142. 51. *82. 52. 00072. 


1 . 

6 . 

9. 

10 . 

11 . 

14. 

16. 

18. 

20 . 


1 . 

8 . 


Examples. 95. 

■234534. 2. *34761 3. ‘67676. 4. *23454. 

*001231. 6 . *1234*521 7 . *1234121 8 . *12345621 

•3444444, *242424, *2678678. 

•1020202020202, *1234234234234, '37^537^537^5- 
*233,78! 13. •341761*722 ^ 13. *3071*7676 

■076767, '777777, *006123. 15. *238881 123412, *023232. 

*3331 *7676, *7230. 17. 77I777I *12424242, *24723723. 

3*4444444, *2686861 *1231231. 19. 3*4022, 7823, *3111. 

*4232323, 727272I *1203201 


Examples. 96. 

|. 2. x\* 3. 1 4. 19. 5. T.V 6* 1^0* 7. M- 

AV 9* liisB* 1^* 12 ITS* 



"ARITHMETIC 
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18 . 


14 . 

sIM- 

15 . 7 tV 5 

16 . 

31203 - 

17 . 

m- 

18 . 

tV" 

19 . 

2H. 

0 

6 

21 

.9 7 

^uoau’ 

22 . 

Baff- 

53 . 

2 7 

STon- 

24 . 

103 

273. 

25 . xlff. 

26 . 

4 

133- 

27 . 

le 

nil- 

28 . 

3V3V 

29 . 

32W 

30 , 9V00V 

31 . 

Sy-oVO" 

32 . 

£9 

iS.'JO- 

33 . 

-V. 

34 . 

79 

IT 

35 . W- 

36 . 

fl.T 

30- 

37 . 

1 9.3 
IhO" 

38 . 

S11 

■3UU' 

39 . 

3391 

ssc • 

40 . 

41 . 

117 53 

-^icso • 

42 . 

ijHy> 

43 . 

45419 

5525-* 

44 . 

139991^ 
u u y C - 

45 . 

411 

■zr 


46 . 

•‘sV’. 

47 . 

36fi07 

•3333 • 

48 . 

.a^noi 

53 . * 1 . 

54 . 

•368. 

66. 

1-7. 

«6. 

•001. 

67 . 

-3- 

58 . 4. 

59 . , 

4. 

60 . 

10. 




Examples. 97 . 




1. 

37^. 

2. 

-79p. 

3 , 11-095. 

4 . 

6-48453. 

6. 

4-S287. 

6. 

1-0313682901 


7. 2-8579. 

8. 

S-98. 

9 . 

10-345. 


10 . 8-002. 11 . -10291837. 12 . 5 ' 348655 . 13 . 19-17230127. 

14 . -00936663, 15 . 11-17997. 16 . 1-723532719. 17 . 9- 

18 . 5-87203. 19 . 75-01354643572465. 20 . 4. 

21 . 11-5977942. 22 . 2-6542987441. 23 . 92-46S754556536734. 

24 , 3759 ^- 25 . 3 ' 0777049 . 26 . •394^9560667778. 

27 . -911001. 28 . 3-38765. 29 . 2-472S76. 30.6-76523. 

31 . -8910. 32 . 6-3458. 33 . 2-4644933.1122501. 

34 . .4112. 35 . 3-89336295. 36 . -7161605349724. 

37. 3'644225533i. 38 . -123678(5. 39 , 77i’0735i275S2. 

40 , 29-62361965. 

Examples. 98 . 

L ’002. 2, 1-185. 3* 1-338842... 4. ‘iS, 

5 . -1636419753. 6. 51-962. 7 . *5. 8. 106-5625. 

9 . 2335-882352... 10 . 1-518141... 11 . 2-794932... 

12 . 7857142. 13 . -236232... 14 . -08281853.. 16 . 69-3957. 

Examples. 99 . 

1. 120-428571. 2. 13316-875. 3. -075. 4. 5. 

3 . Tialzff or '5048... 6. 350. 7. -12. 8. ’03483. 9 . 2a 

10 . -380952. 11. -125. 12 . 11344-6. 13 . S. 

or -22269... 16 . 998-001. 16 . 32-2. 


answers to examples 


MT 


1 . 

6 . 

10 . 

14. 

17. 

20 . 

23. 

26. 

29. 

32. 

84. 

36. 

40. 

43. 

46. 

49. 

50. 
52. 
56. 


i 372-8/>. 2. 

3024?. 7. 

789 03 in. !!• 

S 2 . 6a. 7 5^ 

R34. 4^ 3-84/^- 
12 a. 8 ‘ 57 >. 

& 4 . 9 a. vzp. 

165. 6-9 12^/. 

R 2 . 8 a. 67 A 
10 md. 13 seers 4*84 ch. 
2 po. 2 yd. I ft. 3*9375 


Examplss. 100. 

4 -5/. 3. 32i^. 4. 3-65'. 5. 3°^ 

1580-8A 8. 93’3^^- 1603-8402. 

R7. 5«. 2-4A 12. Ll - V ^ 13- oa. 3*84^>' 
15. Ip .. 155. 2-4^/. 16. 12a. 11*5275 
19. 

22 . 

25. 

28. 

31. 


18 

21 . 

24. 

27. 

30. 


1 ft. I 824 in. 
}i6. 12a. 975. 
8,45. la. 675. 
IS 9 09375“^ 
13^- 9^- 
33. 
35. 


4 cwt. 2 qr. 2 o*i 6 lb^ 
a 12 . 5 a. 1 * 275 . 
a 2 . 12 a. 10 - 46475 . 
2'7 d . 

ij. 7*125^. 

I ton 8 cwt. I qr. 8 lb. 

22 hr. 19 min. 4*275 


1 . 

4. 

8 . 

12 . 

16 . 

20 . 

24. 

28. 

32. 

37. 


at II 7 a. 39. B> 7 * 13^ 

^.6S. 7.. 5 -c 9 <^- 41 . ^ 45, B4. . 5 ». 3 . 89 iA 

a 3 . 14 a. 4 : 4 . 7 - ^ 6-79i6d.- 

/t « o4<i. 47. 12^. i|^- ^“* 

H of 83 - 9 «., -ooS of 8 . 00 . lo^ -Si ,. 4 ^. 

56 . B 6 S. 7 .. 5 - 8 . 5536 A 

Examplss. 101. 

2 /87979t6. 3 . 4*46428571 tons. 

2. /y/y 7.75. 

5. *7715972 da. 6- ^4 ys 
9 . 5 * 3385416 . 10 - 


Ri 7*359375 
I ‘4204 5 in*' 

3-64062 5 . 

7*31875- 

7*23958^ 

751875- 

•578481... 
•4780219. 
•36. 33. 
•35. 38 


13. 

17. 

21 . 

25. 

29. 


1 * 375 - 

1 - 0042011 . 

• 8296 . 

1 - 06875 - 

15*054375- 


14. 

, 18. 
22 . 
26 . 
30. 


11 . 1 * 183 . 

15. 5*72- 
19. *65937 5- 
23. *481283.. 
27. 1*045918' 


2 . 


8*5. 

3 ’ 95 - 
7*038- 

*620543.- 
1*045138- 

•co9i40S57- 31- -oSova- 

.at/. ^ .qJ^ 30 . •I 71296 . 

•2083. 34. ’^559523 ^Q, .J28. 

•0102339- 39- 

MisceUaneous Examples. 10*. 

•^ 1.2 3* *72 » 35«(J* 

•0076 ; jiT?- 


6. *36 
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ARITHMETIC 


6. R225. I JO. sp. 7. I ton 19 cwt. 3 qr« 3 lb. 8. ‘sog. 
0. E9000. 10. -6962. 11. 64-09, 49’3. f3- 12, 1520640. 

13 . 8000 times. 14 . 29 times ; 1-576 gallons over. 

15 . 21 times ; rem. 2*02. 16 . ‘5. 17 . 1508-04^/. 18 . 7 059 tons, 

19 . 8-571875 lb. 20 . ;^33. IS. i\d. 21 . 4 - 255 - 22 . *00584.. .in. 

33. 45 yd. 2-1812 ft. 24 . 1142; '054 in. 25 . ’8095. 

26 . 81-649296. 27 . 448-52990016. 28 . 8. 29 . 8000. 

30 . ’15. 31 . R2. 9^. 87). 32 . B81C00. 33 . 9-5087... 

34 . 4-5 lb. greater. 35 . i5-i years. 36 . 36 .min. 24 sec. 

37. 2J. bd, 38 . R20, R30. 39 . £ 2 ,b •, B, £12 ; C, £&,. 40 . 


Examples. 103. 


1. 

2-1053. 

2. 

‘05882. 

3 . 

1*0313. 

4 , 

75-014. 

' 5 . 

■ 3949 - 

6. 

i-ii. 

i 7 . 

2-00. 

8. 

1-50. 

9 . 

r 33 - 

10. 

1-250. 

11. 

1-167. 

12. 

•26667. 

13 . 

1-41069. 

14 . 

•28768. 

15 . 

‘20273. 




Examples. 103a. 


1. 

7-306. 2. 

4-233. 3 . ‘0076. 

4 . 1180-5103. 

6. 

189-79409. 6. 

64-20153. 7 . 7*704746. 

8. *392754. 

9 . 

66-939. 10. . 

‘143292. 11, 1-617. 

12 . ■344. 

13 . 

1-229. 14 . 

12-310. 15 . *1178. 

16 . 193-7204. 

17 . 

530-13237. 

18 . 8231-60553. 

19 . 1072-476227. 

20. 

1084101-7079601. 21. ‘281. 

Examples. 104 . 

22. 23-207063. 

1. 

S:i3oo. 2. 

£Sj< 3 . iss. 3 . R49. 

5<7. 4 . £g. 2s. 

6. 

R6. 13a. 9/. 

6. £ibys. lbs. 7 . 

R327. 12 ^ 7 . 

' 8 . 

;^ 542 . 5 J- 

9 . R2523. ga. 10 . 

;{^ 4 . I IJ. S^f. 

11. 

R:400. I2i2. bp. 

12 . £42. i5r. 13 . 

R226. ga. 

14 . 

£l\\. gs. bd. 

15 . E:453. 14c. bp. 16 . 

£S. 11s. sd. 

17 . 

R747. Sa- 3 A 

18 . £1730. 15^. 19 . 

R2S30. 12a. bp. 

20. 

£&oo 2 . ys. 4d. 

2L Sr4894. 2a. Sp. 22 . 

£2si. I5r. bid. 

23 . 

^7033- 7 a. 3 p. 

24 . ^ 45531 . ii.f.3^^. 25 . 

R38397. loa. bp. 

26 . 

/280508. i^r. yid. 27 . R15060. 28 . 

£iiyi4. iSr. iild. 

29 . 

R191S98. 12a. 

30 . £2yyi. igs. 2d. 3 L 

R 495 M- 3 «- 9 iP’ 
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' 32 . ;^39247. 4J. 2ji/. 33 . R644434. ira. 4I75. 34 . ;!^7897g. 35. 4^/. 
• 35 . E3003. 36 . ;^243. 15^. 37 . S20994. 8a. lohp . 

38 . ^838. Ss . 3^^(5r. 39 . S34075. 14a. OxVA 

40 . ■;zC 33673 - 9^- I032«^- 41 . S7661. 9a. 0I75. 

42. ;^5o27. iij. 43. R72. 6a. 87^. 44. ;^236. 4^. 

'45. R1073. 15a. ofp. 46. £31. gs. 


Examples. 105 . 

1 . E25. 10a. 6lp. 2. S,44. oa. 8p. 3 . £g3. os. 5§d. 

4 . £68.i4s.9i/. 5 . ;^I 347 - 3 ^. 6. ;^io8. 15^. 3f^i 

7 . £57- Ss. 8. ftsS. 2a. 10^7). 9 . Rioo. 7a. lOxYsA 

10. 8:67. 7a. Ip. 11. S27. oa. 2^p. 12. 8y. 

13 . £2.6s.ihd. 14 . ;!ri50.i7j 15 . .^(^59. 3^. 

18 . B;I835. iia. 9||^ 17 . E=i8o. 2a. 375. 18 . £iog. lys. 3d. 

19 . R4067. 2a. 4g-75. 20. £4279. 6s.'^^d. 

21. I last o Id. 4 qr. 6 bus. 0;^g pk. 22. 19 cwt. 3 qr. 9^ lb. 
23 . ;^II. 15^. 7^d. 24 . 30 tons 6 cwt. i qr. 14 lb. 

^ 5 . 2529 md. 7 seers 8 ch. 26 . £26. 15s. lol^T. 

^ 7 . R255, 9a. 5J7J. 28 . ;^i4. 15J. 29 . 8,45. 4a. 67), 

30 . £239 7^-9id. ■ 31 . E92. la. 32 . E.959. 70. 77^. 

83 . £9. i7J.oi|-§^^/. 34 . E4664. 3a. lo^p. 35 . E7999. 15a. 9j|^. 


Examples. 106 . 


1. 

21. 

2. 24 

3 

. 27. 

4 . 

31 - 

5 . 

32- 6. 

81. 

7 . 

75 - 

8. 95 

9 

. 165. 

10. 

334 - 

11. 

222. 12. 

135. 

13 . 

345. 14 . 440. 15 

. 804. 

16 . 

847. 

17 . 

2222. 18 . 

1679. 

19 . 

lOOI. 

20. 

1234 ; 

21. 

9070 


22. 

7906. 


^ 3 . 

9S76. 

24 . 

4607. 

25 

56804. 

26 . 

80047. 


27 . 

153 ^ 7 - 

28 . 

600093. 29 

. 543200. 

30 . 

123456789. 

31 . 

41 . 

33 . 

80. 

33 . 76. 34 . 

105. 

35 . 

2t;2. 36 . 5. 



. - 

Examples. 

107 . 




•1 

30. 

■ 2^’ 

40. 

3 ‘ 

1 8.' 

4 . 

24. 

5 . 

36. 

6 

64. 

7 . 

42 

8. . 

84. 

9 . 

105. 

10. 

231. 

11. 

315* . 

12. 

756. 

13 . 

504. 

14 . 

6006. 15 . 

66990. 

i*.- « 

16 .. 

2. 

17 . 

IS- 

^ 18 . 

2. . 

19 . 

3600. 20. 

900. 
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arithmetic 





Examples. 

108 . 



L 

3-4. 2. 

2 17. 

3. 6-: 

25. 

4. 9-08. 

6. 

-08. 

6. 

•073 7. 

32-9. 

8. 2-, 

403 

9. *0231. 

10. 

•0045. 

11. 

15367. 

12. 

•897. 

13. 

-001849. 

114. 

1*001. 

15. 

968-8669. 

16. 

27-6025.. 

. 17. 

I 3038... 

18. 

15-4147.., 

19. 

2-2360... 

20. 

29-6063.. 

. 2L 

"3162... 

22. 

*7071.,, 

23. 

4-8062... 

24. 

*9486... 

25. 

4-4721... 

26. 

•1264... 

27. 

*0252... 

28. 

2-6457... 

29. 

8-1240... 

30. 

3'6 o 5 s... 




Examples. 

109 . 



L 

H. 2. 


3. 

5?- 

4 . lOg^ij. 6 

• li. 

. 6. I *6, 

7. 

5-3. 8. 

1-83. 

9. 

2-83. 

10. *26. 

IL 1*322... 

12. 

• 

CO 

» 

■ 

CO 

-816. 

.. 14. 

•790... 15. *763. 

... 16 

. *577... 

17. 

•645... 18. 

1-568 

;... 19. 

-632. 

.. 20. 20*493.... 

2L 7?. 




Examples. 

110 . 



L 

2-236067... 

2. 4 

■123105... 

3. 

27*602536,.. 

4. 

-01959S... 

6. 

*774596... 

6. I 

■732050... 

7. 

•264575— 

8. 

-921954... 


9. 87'286883,..10. -612372... 11. 15-414765.., 12. 1-303840... 


13. 

•845154... 

14. 

4*882304.., 

, 15. 

-030708... 

16. 

3-162277... 





Examples. 

111. 




L 

II. 

2. 

25. 

3. 36- 


4. 

48.' 

5. 

49- 


6. 

72, 

7. 

13- 

8. 57. 


9. 

89. 

10. 

97- 


u. 

247. 

12. 

473- 

13. 945. 


14. 

956. 

15. 

603 

I. 

16. 

551* 

17. 

9009. 

. 18. 2222. 

19. 

45333- 

20. 

III 

iiiiir. 





Examples, 

. 112 . 




1. 

2*6. 

2. 

5‘i- 

3. -79. 

4. 

40- 

I. 5. 

2-65. 

6. 

*197. 

7. 

•957. 

8. 

*101. 

9. f 

10. 


IL 

3i. 

12. 

19^ 

13. 

'3- 

14. 

1 1 -6. 

15, 1 5*^ 

16. 

35’ 

17. 

22-. 

18. 

i-j- 

19. 

1-523 

... 20. 2-223... 21, . 

2-884... 

22. 1-959... 

23. 

-92S,,. 

24. 

*646, 

.. 25. *464... 26. 

*584, 

• •a 

27. *167... 

28, 

i759... 


Examples. 113 . 

L i'5239i3.-. 2. 2-884499... 

4. ' *125992... • 6. *144224... 


8* i‘959i72.^ 

6. 2-64S75i„. 


AKBWERS TO BXABSPLd 


- 
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Examples. 114 . 


L 

4* 2. 

2 X 

3 . 36. 4 . 

6 * 3 . 

5 . 9. 

6. 

2*6. 7. 

54- 

8. 4. 9 . 

5 - 

10. 2 ' 434 .« 




Examples. 115. 



1. 

180 sq. ft. 


2. 320 sq. ft. 

3 . 

1 17 sq. ft. 

4. 

64 sq. ft. 106 in. 

6. 78 sq. ft. 51I in. 

6. 

70 sq. yd. 8 ft. 

7 . 

II ft. 8. 

2 ft 

. 4 in. 9 . 99 yd. 

10. 

8 ft. 9 in. 

IL 

1067 sq.ft. 16 in. 

12. 14 sq. yd. 81 in. 

13 . 

392 - 

14 . 

18. 15 . 

Si 36. 8a. 16 . -^g. 15s. 

17 . 

128 sq. ft. 

18 . 

556 sq. yd. 


19 . 158S8. 

20. 

S160. 15a. 

21. 

78I sq. yd. 

; 

6s. 3^/. 22. 4800 sq 

ft. 23 . 

15 ft. 

24. 

sq. ft. 

25 . 

ig in. 26 . 27 f in. 

27 . 

Si 1 12. 8a. 

28. 

26 yd. 2 ft. 

29 . 

1024 sq. ft 30 . 300. 

31 . 

S666. 12a. 




Examples. 116. 



L 

220 yd. 

2. 

22 ft. 5 in. 3 . 280 yd. 

4 . 50 yd. 


6 . 

5*656. ..yd. 

6. 

42*42. ..ft. 7 . 

l8ft. 

8. 

48 yd. 9 . 

34 yd. 

10. 

77 yd, 2 ft. 

II in 









Examples. 

117 . 




1. 

60 yd. 

2. 

37 yd. I J in. 


3. 

60 yd. if in. 

4. 

B44. 7a. 5 . 

£ 23 . IS. 3<f. 


6. 

648 sq. ft. 


7. 

495 sq. ft. 

8. 

88 sq. yd. 6 ft. 


9. 

28S yd. 


10. 

96 yd. 

11. 

211 yd. 


12. 

176 yd. 2 ft 

. in. 

13. 

S46. 4 a. 

14 . 



15 . 

£S- os. 4id. 


16 . 

157-Jyd. 

17 . 

Si. loa. 7 \p. 

18. 

4J. 19 . 

2i yd. 

20. 

i6j in. 

21. 

S3499. 3 a. 6 p. 

22. 

Si 14. 12a, 23 . 

5 l ft. 

24 . 

SS3. 14a. lof;^. 

25 . S19. 14a 

. 

26 . 

Sxt* 

27. 

Width,! 18^ ft. ; 

height, 14I ft. 


28 

. S13. 6a. 



Examples. 118. 

2. 52 bi. 10 cot. 

4. 207 bi. 7 cot. 3 ch. 4 g 3 . 
6. 2437 bi. 8 cot. 


1 . 12 bi. 

3. loS bi. 7 cot. 8 cli. 

.6. 537 bi. 9 cot. 3 cli. 4 ga. 


31 
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arithmetic 


7 . 

4992 bi. 10 cot. 16 gSL. 

8. 

12188 bi. 19 cot 14 ch. 8 ga 

9 . 

27 bi. 12 cot. 8 ch. 

10. 

8 bi. 

I cot. 4 ch. 

11. 

6 bi. 9 cot. 2 ch. 8 ga. 

12. 

19 bi 

. 12 cot. I t ch. 4 ga. 


Examples. 

119. 


1. 

400 cu. ft. 2. 

183J cu. ft 


3 . iS7icu. ft 

4 . 

8 | cu. ft. 5. 

49S2|| cu. 

ft. 

6. 42^ cu. ft 

7 . 

843I lb. 8. 10080. 

9 . 3750 

times. 

10. 48 min. 

11. 

24. 12 . I ton 16 cwt. 13 . 

2800 times. 14 . ‘027. 

15 . 

62^. 16 . 4j- 

17 . 16 i 

ft. 9 in. 18 . 2 ft. 

19 . 

S1466. loa. %p. 

20. 16407ISJ 

tons. 21 . {4170. 

22. 

133^- 23 . 4 in. 24 . 

3 yd. 25 . 2 

56I, lb. 20. 675 lb. 

27 . 

60. 28 . I5‘404i ft. 29 . S>552( 

i. 30 . g276. 5fl. 37). ; 31440. 


Examples. 

120 


1. 

4 yd. 7.1®^ in. 


2. 

6 yd. 2 ft. 8/f in. 

3 . 

I sq. yd. 4 ft III in. 


4 . 

2 sq. yd. 4 ft 405 in. 

6, 

4 sq. yd. 4 ft 12J in. 


6. 

2 sq. ft. afiiS in. 

7 . 

I cu. yd. 3 ft. 480 in. 


8. 

2 cu. yd. 20 ft. 1048 in. 

0. 

10 cu. ft. 300 J in. 


10. 

3 cu. ft 471]^ in. 

11. 

8 ft 7'. 


12. 

34 ft. 7'- 6". 

13 . 

8 ft II'. 6". 8'". 


14 . 

10 ft. 9'. 10". 6’". 

15 . 

56 sq. ft. s', ii". 6"'. 


16 . 

70 sq. ft. s'. 0". 4'". 6’*. 

17 . 

62 cu. ft. i'. 0". 6'". 8‘*. 

18 . 

28 cu. ft r.S".o"’. 5'».4». 


Examplos. 

121. 


1. 

7 sq. ft. 72 in. 


2. 

67 sq, ft. 12 in. 

3 . 

132 sq. ft 1 17 in. 


4. 

217 sq. ft 14 in. 

5 . 

316 sq. ft 36 in. 


6. 

129 sq. ft 54 in. 

7 . 

98 sq. ft. 8oJi in. 


8. 

130 sq. ft. 140 in. 

9 . 

228 sq. ft 83f{ in. 


10. 

2459 sq. ft 107 S? tm. 

11. 

38 cu. ft 1 16 1 in. 


12. 

127 cu ft. 304 in. 

13 . 

874 cu. ft 1510^ in. 


14. 

471 cu. ft. sSsif im. 

15. 

3309 cu. ft. 453JJ in. 





t 
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t’ 



Examples. 

133 . 


\ 1. 

6a. 2. 

R2, 

8a. 3 . 

4a. ■! 

4 . 2 md. 20 

seers. 8 . 3 ft. 

0. 

7 s. 

7 . 

5A 8. 

R35. I 2 a. 9 . 5 ^. 

lod. 10. 361. 

11. 

34 H mi- 

12. 

^2. I2J. 6d. 

13. 5a. 

14 . S21. 




Examples. 

133 . 


1. 

30 da. 

2. 

60. 3 . 

270 da. 4 . 700 mi. 6. 91. 

6. 

4i da. 


7 . 7. 


8. 4I da. 

8. 11. 

10. 

4 md. 


11. 270. 


12. 270. 

13 . 3 . 




Examples. 

134 . 


1. 

S2079. 

2. 

R20. 

3 . 

Si 5. 12a. 

4 . S650. 

6. 

;^io. lar. 

6. 

R48. 7a. 

7 . 

240. 

8. 48* 

9 . 

£12. iSJ. 

10. 

36 lb. 

11. 

SS. .120. 12 . S9. iia.4^. 

13. 

20. 

14 . 

81 ./. 

15 . 

£-2, 6s. %d. 16 . 7a. 6p. 

17. 

8,3937. 8a. 


18 . ;^8 

1 6. i6^. 19 . Si 7640. 20 . S240. 

21. 

S472. 13a. 

7 y>. 

22. ' 

da. 

23 . S31. : 

14a. 24 . £1. 8j. 

26 . 

gi68. 


26 . iiJ 

. 3 ^/. 

27 . £7,. I 2 S. 28 . 14.0. 8^. . 

29 . 

94l- 

30 . 

215 md. 

31 . 

S937. 8a. 

32 . I7i\ days. 

S 3 . 


34 . 

4618. 

35 . 

1 X 7 ^- 

38 . 391^ yd. 

S7. 

into 

40ir* 

38. 

123V 

39. 

433^- 

40. S36. 

41 . 

190I. 

42. 

R7. 6a. 6| 

p. 43. 

15. '44. 

12’ 45. ■S66. 

40 . 

ICO grains. 

47. 

8,83. 4S, 

Ssgo. 49. Si. 

50. I lb. 8 ox. 




Examples. 

135. 

; 

1. 

6. 2 . 1 

6. 

3. 8. 

4. 

IS- 

. ( 

6. 10. 

6. 

II md. 8 seers, 

7. 4 . 

8. 

2 hr. 46 min 

. 9 '. 12 oz. 

10. 

9 J. 


11. 48- 

12. 

I So days. 

13. 46$ days. 

14. 

41S days. 


15. 4- 

16. 

6 months. 

17. 35/z- ; 




Examples. 

13 «. - • 


1. 

2. 2* 

5. 

3. 3 


4. 7. 5 

. 50. 6. dyii 

7. 

22". 8. 

32. 

9 . lol. 

10. 50. 11. 

8J. 12. 53i. 

13. 

75- 14. 

R4- 

15 . 2 

3^-. 

18 . 60 yd. 

. .17, 7ilb. 

3 . 8 . 

2 S. 4a. 19. 

8. 

2.0. ICO. 

ai. xo?. 

22. ,ij«. 



484 


arithmetic 


e> 


* 


Ezamplai. 

in. 




1 . 


2 . J|. 8 - 

tl\. 

4. 

soA 

• 


6 . 

f. 

7. 16. 8 . 

33 tfi- 

9. 

26A 

• 

10 . la 

IL 

R12. 3a. 12. S80. 

13 . 

16 days. 

14 . 

R118. lact 



Examples. 

If 58 . 




L 

R93. 12a. 2. £^ 7 ^’ 

3 . 

Rryi. 14a. 

4. 

loa. 

5 . 

Za. S/. 

6. 3 ^. 

7 . 

R2967. 

3a. 

8. 

/4000. 

0. 

R192Q. 

10. ;C 396 . i2r, 

. 11. 

R2880. 


12. 

/180. 

13 . 

£722 • 

13.4. 14 . 2 p‘ 

16 . -^x 5 - 18 - 

JC3200. 

17 . jCyxxr, 



Examples. 

129 . 




1. 

4^ hr. 

2 . i|? da. 3 . 

ItVs hr. 4 . 4 

da. ; 

Ai 


5 . 

12 da. 

e. I hr. 


7 . 7 tV 

min. 


8. 4| hr. 

9 . 

A, 20 j*i 

, da. ; B, SJf ; C, 

7 ||- 1 ’^- 2y’j5*3 da. 


11. 18 da. 

12. 

isl da. 

13 . 120 da. 

14 . 4| da. 

16 . 

Each in 60 da.. 

16 . 

7 ll 

17 . sMfhr. 

18 . 

12 hr. 


IG 

•. 16. 

20. 

6i. 

21 . At 10. 

22. 

32 > 


23 . 25 da. 

24 . 

76 . 

26 . I2f min. 

26 . 

4 hr. 


27 

. 56? da.. 


Examples. 130. 

1 . a h. 39|| m. P. K. 2 . 2 h. 48^5 m. p. M. 3 . 9 r. M., Friday. 
4 . After 112 da. 12 hr. (true time) ; first, 7 h. 48I m. P. M. ; 

second, 8 h. i8| m. P. M. 5 . 8 h. 47^7* m. A. M. 

6 . The slower must be put on 13}^ min. ; or the faster put back 

13?^ min. 7 . 3 P. M., Dec. 3. 8. 9 min. 0 . A min. 

10. 4 P. M. 11 . Tuesday, 4 P. M. 12 . min. past 9. 

13 . Tuesday next, 4 h. 54I m. P. M. and 4 h. 32I m. P. .M. 

14 . min. past 6. 16. i sec. 16. i h. m. P. M.. 

17 . On March 13, at the same hour at which it was put right. 

18 . 5 da. ago, at the same hour ; after 235 da. at the same hour.. 

18 . min. 

Examples. 131. 

L (i) 10}? min. past 2 ; (ii) 27.^- min. ; (iii) 43^^ min. ; 

(iv) 24 min. ; (v) 34^® min., and min. 



ANSWERS TO EXAMPLES 485.;. 

2. (i) 16,^^ min. past 3; (ii) 32^^ min. ; (iii) 49^^ min. ; 

(iv) 2 A , and 29^®.,- min. ; (v) 40.^^ min., and 57^^ mhu 

S- (i) 3 --U past 6 ; (ii) min., and 49^^ min.,; 

(iii) no lime ; (iv) 19/^- min., and ; 

(v) 8^\ min., and 561^ min. 

4 . (i) no time ; (ii) idj^^ min., and 49iV min. past 12 
(iii) 32^\ min. ; (iv) i3,j-\ min., and sa'i^min. ; 

(v) 24 min., and 4ii°i min. 

(i) past 7 ; (ii) 21A min., and S4’j®i min. ; 

(iii) min. ; (iv) 25^^ min., and 51^®^ min. ; (v) 14^1; min. 
6. (i) 2 AA past 10 ; (ii) 5,^®j min., and 383^5- min. ; 

(iii) 21^^ min. ; (iv) 2 A min., and 4ii\- min. ; 



(v) I3i\- min., and 30^^^ min. 



1 - 

222^^ min. past 2. 

8. 

27|ff min. past 5. 

9 . 

41/5^ min. past 5. 

10. 

4^\ min. past 12. 

11. 

i min.-div. put back. 

12. 

Gains 56^^ min. 


Examples. 

133 . 



1. 

In 45 sec. 2 . 417 mi. 3 . At 7*30 P. M. 

; 300 mi. from CaL 

4 . 

At 5 h. 34® m. A- 

M. ; 2S7f mi. from Cal. 

6. 4s sec. 

6. 

36 sec. 7. 

3^ and li mi. per hr. 8. 

I hr. 261^ min. 

8. 

1 50 yd. 10. 

II h. 387 m. A. M. 11 . 

iipi mi. 

12. 

12 mi. from Cal. 

13 . 

7 miles. 

14 . 

5 min. 24^? sec. 

after B starts. 15 . 

9 h. 9.^ m. A. M. 

16 . 

240 mi. 17 . 6 mi. and 5 mi. per hr. 18 . 

7 mi. 18 a. ii:J^ mk 

19 . 

9 hr. 37 t®i: min. 

20. 10 hr. 46 min. 

21. 46. 

^2. 

16 min. 42 sec. 

23 . 3 hr. 55 min. 

24 . 28 min. 



ExairiplGS. 133 . 


1. 

(i) 10 hr. ; (ii) if 

hr. 2. (i) 7 l hr. ; (ii) ij hr. 8. 3^1 d»* 

■ 4 . 

300 da. j 300 da. 

6. 3 hr. : 6 hr. 




Examples. 134 . 


1. 


2. 79 fryd. 

8. 80 yd. 


9 min. 36 sec. 

6. C can give B 5 points. 
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«. S wins by i«6 yd. 2 ft. nnd by i min. 16 sec. 

rj^ j 8. C wni byeoffyi. 

9. .4, I min. isifl sec. ; 5 , i min. 20§ sec. ; C, i min. 23 sec. 

10 A wins by 68|| yd. 11 * 9 - 

la. A in 161^5^ sec. ; 5 , lyf sec. ; C, i8| sec. 

13 . 176 yd. 14 . 5. 

16 . A in 15 min. 50 sec. ; 5 in 16 min. 20 sec. ; C in 16 min. 40 sec- 

10. C wins by yd. 


Examples. 1 IS 5 . 


1. 

CO 

6a. \o\^p. 3. 

too. 

4 . R2. 4 ®. b^p. 

5 . I 9 t 

6. 

1885. 7 . 

ds. 8* 

3i da. 9 . 32. 

10. loa. 




Examples. 

130. 


1. 

10. 2. 

45- 

3 . 264. 

4 . 7$. 6. 8. 

6. lolC- 

7. 

S37. 8a. 

8. 

30- 

8. 

R24. 4a 10. 

21 mo. 

11. 

8. 

12. 

6. 

13 . 

43J da. 14 . 

120. 

16 . 

6^j- oz. 

16 . 

ir. /^d. 

17 . 

CD 

0 

SI. 

10. 

27. 

20, 

9 

21. 

25. 22 . 

lo. 

23 . 

I 3 l- 

24 . 

4i 

25 . 

63 oz. 20. 

.^98- 5 ^* 

27 . 

8. 

28 . 

4- 

29 . 

7. 30 . 

4- 

31 , 

8. 

32 . 

3of- 

33 . 

E.60. 7fi. ^y{p. 34 . 

75 ac- 

36 . 

19 J oz. 

36 . 

20. 

37 . 

j- 





Examples, 

I3T. 


1. 

Bi20. 

2. E: 

3 ;R 4 . 

3 . 

180 gr. ; 87,\' gr. 

4 . R13. 

5 . 

S'5 ) B»2o. 

6. 48 

da. 

7 . 

28 da. 8. 54,'y da. 

9 . 4 da.. 

10. 

A man in 

76 hr. ; 

a boy, 18 hr. ; 

a man and a bov in 5I hr. 

11. 

6. 

12. 10 hr. 





Examples. 138. 


1 . ^ 


t. =. ». 3. ,v 4. 5, 6 . is, e. 3 J. 

7 . 8. f. a {. 10. 5 ; 4, 11. I ; 4. 12. , ; 

13 . I . 4. 14. 7 • gig greater. 

IQ- 4:5 greatest, 2 ; 3 least. 


15 . 18 ; 20 is greater. 
17 . 7 ; II greatest, 3 *. 7 least. 
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4S7 


18. 

Yes. 

19. 

No. 

20. 

Yes. 21 . 

lOf. 

22. 

Sh 

23. 

•0002. 

24 . 

18 Ib. 

25 . 

;^I. 6^. Sd. 


26 . 

45 men, 

27. 

£2. ss. 

28 . 

30 hr. 

29 . 

7 s. 33 . 

14. 

31 . 

39 - 

32. 

72S0. 

33 . 

n 

^T- 

34 . 

3/. 35 . 

•06. 

36 . 

25. 

37. 

45 ; 5 - 

38 . 

12 / 7 . 6p. 

39 . 

17 1 10. 

40 . 

27 : 

64. 

41. 

2 : I. 

42 . 

192 : 2 

40 : 

2'-5o : 315. 

43 . 

£2- 

5 J-. 8^d. 

44 . 

18500 oz 

• 

45. 33 ft. 46 . 15 ; 16. 

47 . 

£2^ 


48. 

30 gall., 

20 gall. 

49. 40 gall. 

50 . 

16 ; 

IS- 


Miseellaneous Examples. iSS. 


JL 17. 2 . S204. 3 . 3'^. 5.72.1 1'’. 132 ; 5. 4 . 

5. R369. 2(2. 3^. 6. 18. 7. 999') and 1020. 

8. B65. 15a. 6p. 9 . 8. 10 . 25. 11 . ^'269. is. ghd. 

12 . 15841b. 13 . 3020 men : 2700 women. 14 . iii5i. 2a. 

15 . 63 times. 18 . 3^j;. 17 - 123. 18 . ^i. loj. 19 . 84. 

20. B8. 2(2. 6/. to each of 5 ; E4. la. },p. to each of the others. 


2 L 

13 - 

22. 

'0203125. 23 . ’Old" 

24 . 

I4|f. 

25 . 

6. 

20. 

720. 27 . 162 dollars. 

28 . 

13^ gall 

29 . 

112 sq. 

yd. 7 ft 

• 30 . 4§3 

31 . 

50 years. 

32 . 

10 seers. 34 . 

*083. 35. Bi 10. 4(2. ; rft. 36 . 

Za- 

37 . 

5310 

sans- 

38 . 

The first person gains Bi. 

jia. bp. 

more. 

39 . 

455 - 

40 . 

ft i TffT- ■^1* if 

42 . 

B5888. 

43 . 

14. 

44 . 

4. 45 . 40 grains. 

46 . 

•6552. 

47 . 

9600. 

48 . 

B2790. 10(2. ; 

49 . 

Bi 4* 


50. 

53 . 

56 . 

59 . 

61. 

64. 

67. 

70. 

73. 

76. 

78. 


£22. i8.s-. ; £7. 12s, Sd. 51 . 
4sq. ft. i8in. 54 . 

7s. id. and 57 . 

Bi. 10(2. tp . ; Bi. ga . 7 ^ p . 60. 
4 gall. 62 . 

I p.M. ; 120 mi. from GaL 65 . 
13J. io^^4 ; fj. 88. 

;^2. OS, 8d. 71 . 

14 j 28 ; 42. 74 . 

Mondays 12 h. 8m. P.M. j ii 
B2 560, 79. 59iV 


42 boys ; 20 

fruits. 

52 . i. 

I 3 i da. 

55 . 

83600. 

55 min. 

58 . 

27-1. 

9f weeks j , 

^^341- 5-r- 


3! hr. 

63 . 

II P. M. 

172800. 

66. 

39- 

After 12 J min. 69 . 

B2120. 

2\ mi. 

72 . 

128. 

42 ft. 

75 . 

147' da. 

, 56 m. A.M. 

77 . 

66 yd. 

80 . 14 yd. 

; 7 yd- ; 

2 yd. 2 


arithmetic 


4S« 

8 h 

84. 

88 . 

93 . 

97 . 

98 . 
lOL 
104 . 
107 . 
UO. 
113 . 
116 . 
118 . 


L 

2 . 

4 . 

7. 

11 . 

14 . 

17. 

19 . 

21 . 

23. 

26. 

27. 

28. 


80 . 


32 . 


82 . 

2250. 

83 . 

ji mi 

85 . 

16 lb. 

86. 

2g hr. 

90 . 

6 : 5- 

01. 



87 . 

92. 


locA. 

5- 


1-15 o’clock. 

8 mi. per hr. 

73. 89. 45 . - 

55I sec. 94 . 2o|^ yd. 95 . lo. 96 . 29 of wine to 41 of water. 

A, S5. 4'?- ; B, Ri?. I2«- ; Cy fi24. 

4^5 and i 
A cow, £, 

7h 
4 da. 

392JI. 

152 da. 

.( 4 , in 36 d 
360 sec. 


^ min. past 2. 99 . 

3oi§ sec, 100. 

1 8. 

a sheep, ss. 102. 

7 : 17 - 

103 . 

B- 

105 . 

4 mi, per hr. 

108 . 

B wins by : 

^yd. 

108 . 

2 oz. 

109 . 

2 gall. 


111. 

55 min. 

112. 

5 min. 15 sec. 

114 . 

4 grail. 

116 . 

/491, Sr. 


; B, 48 ; C, 2Si. 

117 . 

20 mi. per. 

hr. 

119 . 

IS- 

120, 

3 : 1. 



Examples. 140. 


Ri. ga., R3. 2«., R4. ii^., S6. 4fl. 

;^8. 2x., £6. 15^., £2. 145., \8s. 3. 7, 4^, 7^ tons. 

75, 100, ii2|, 120, 125, 5 . £s, £i . 17 .6. 0 . Ric6. 

£66 £71. 10s. 8. tooi lb. 9 . 250 lb. 10. 50,00x5. 
R40. R30, S20. 12. Ri2, B:i6, RS, 13. Rc4o, RSo, R40. 

R18, R6, R8. 15, £8, £6. 16. 12, 10, S. 

R6, Rio, R5, 18. 5J. yhd., ys. is. S^//., iSj, g/i. 

Each man 51., each woman 3 j., each boy 2s, 20 . R2. Sn. 

Men 27^., women 27^., children li^. sd. 22 . ;^iS, £12, £g. 

cwt. 24 . 20, 30, 40, 50. 25 . 50. 

40 rupees, 48 eight-anna pieces, 64 four-anna pieces. 

Each man g2. 8:7., each woman Rl, each child R^. 

75 h 29 . U70, R42, R3a 


The radii 
R2sooa 




31. iSo gr 
33. S7. 


Examples. 141. 

L R70, Rioo, R150. 2. R78 o,R52o. 3. £1200. 

4 . R45oo,S3ooo,R3ooa6. R3372. 87, 6. ;^4So, /360, ^240. 

7 . £^7. los., £1^^ £12, 8. R7, g6,R4, 8fl, 9 . £~S6, £163, i6s. 
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10 . ^4332x^5 ^498MIi 11. £100. 

^ 2 . ,£366. 13 . E:i68. 12a. 14 . 30. 

Examples. 143. 

1 . In the ratio of 3 to I. 2 . 8:5. 3 . In the ratio of 9 to n. 
4 . 197 ; 180. 5 . In the ratio of 33 I 2. 6. 114. 

7. 8 | lb. of each. 8 . 25 md. at 8,3, 35 md. at R2. 4a. 

0 * 4 l gall. 10 . 20 t 7 ; 5r. ihd. 11. In proportion of 3, 3, 2, 2. 

’ 12 . In proportion of i, I, 5. 13 . 10 gall. 

14 . In proportion of 4, 6, 9. 15 . In proportion of 52, 78, 51, 68. 


Examples. 14S. 


1 . 

3. 2 

13 

n 

S'* 

3 . 7 i 

4 . 4 ‘ 34 . 5 . 

11 ^. 6 . 

64. 3 a. 

7 . 

125. 8. 

£2. 19. < 


9 . 10 St. 

10. 

64* 3 . 9 i- 

11. 

8| mi. 12. 

loj St. 

13 . 14 yr. 

14 . 

43 yr. 

16. 

^ St. 16 . 

II yr 

. 17 . 

Pc5. iia. 18 . E7 

19 . 

63 % 75 *. 





Examples. 144 , 



L 

h 2. 


3 . 

TffB* 

4 . 5^5. 6* 

Ij. 

6. 63§i. 

7 . 

;|^IO. lOJ. 


8. 

3 ^- 

9 . 1218. 10 . 


in. 

11. 

4 cwt. I qr. 

12. 

R750. 

13 . 

35929- 


14 . 

£600. 


16 . 

RSi . 

15. 7i. 16 . 

;^ 450 . 






Examples. 145 . 



1. 

25 p.c. 


2. 

i6| p.c. 

3 . 3 ^ P-c. 

4 . 

40 p.C:. 

6. 

42^ p.c. 


8. 

35 P-c. 

7. 88 f p.c. 

8. 

19 p-C. 

9 . 

468^ p.c. 


10. 

138 p.c. 

11. 50 p.c. 

12. 

20 p.c. 

13 . 

20 p.c. 


14 . 

S7} p.c. 

15 . 210 p.c 

16 . 

50 p.c. 

17 . 

873 T P*C* 



18 . 24 p.c. 

19 . 

I2i p.c. 

rSO. 

Nitre 75 ] 

p.c. 

, sulphur 10, and charcoal 15. 

2L 

8^ p.C. 





Examples. 146 . 



1. 

220. 

2. 

1200. 3 . 

25. 4. 10800. 6. 

loa 


i2g6aV 

7 . 

R487S. 8. 

65000. 9 . 13000. 10 . 

678. 2# 
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Miscellaneous Examples. 14?'. 

L loa. 2 . ftSooo. 3 . fi 4545 /p 5 . liiSSiiff* 

0. 35p.c. 7. S4?P-c. 8- 2^4 P-c- ^^orease. 9. 50 lb. 

10, 9 i>x p.c. IL i8x\ p.c. 12. 9 t\ P C- 

Examples. 148. 

L R 175 . 2. ;!^245. 3 . £ 755 - ^ E7003. 2a. 

6 , E28000. 6. ;£ 9 I 4 t- 1 . R 3000 . 8. 

0. Rioooo. 10. 260. IL ^^5^545? > £^SA^}-- 


Examples. 149. 


1. 

25 p.c. 

2 . 

25 p.c. 

3 . 25 p.c. 

4. 

33 i P-c. 

6. 

8^ p.c. loss. 

6. 7iiTP-c- 

gain. 

7 . 

33 i P-c. 

8. 

E80 ; la. 

IQ^p. 

9. 15 . 

Sh'i- 

10. 12. 

11. 

9 4h^- 

12. 

2T. 3|Ia'. 

13 . 

12^ p.c. 

14 . 

2 x ^5 a. 

15 . 

E500. 

16. 

8 md. 

17 . 

143 for Ri2. 

18 . 

K232o|§. 

19 . 

E320. 

20. 

^s. 

21. 

R2. 0 . 4 - 4 . 

22. 

8. 

23 . 

6 p.c. gain. 

24. 

^ p.c. gain. 25 . 50 p.c. 

26 . 

2??^. 

27 . 

Loses 16 p.Ce . 

28. 

17 p.c. 

29 . 26^^ P*^* 

30 . 

162 p.c. 

31 . 

El 50. 

32 . 

E22|. 

33 . 25 yd. 

34 . 

Gains 30 ^^ p.c 


85 . 

4 for 3a. ; 

512. 

36 . 

I lb. 

to 2 lb. 

37 

. 2a. 3^ 

38. 

I7i p.c. ; 

2 ; I 

, 39 . 

R23 

.5.4. 

40 

. 19 I 12. 

4L 

1 : 2. 

42 . 

21 p.c. 43 . E460. 

44 

• 33 ^ p.c. 




Examples. 

1.50. 



L 

S7. 40. 


2. 

R 31 . 

6rt, 

8. 

E45- 

4 . 

E263 . 10 

. 9 . 

5. 

Eli 

. 12 . 

6. 

E270. 


Examples. 151 . 

L R24. 2 . ;!r6o. 3 . R 3 I 5 * 4 - ^57. i2r. 

5 . R222. 12a. 6. £112. 7 . E40 . 13 . 8^1 ; E536 . I . S?,f 

8- £32.10.6; £ 3 S 7 .15.6. 9 . R108 . 5 . 7 i^ ; E334 .1.4^. 

10 . E285. IL £372. 8j. 12 . R440 . S . 4j. 

13 . £7^3 • 13 • oj^. 14 . ;^ 4 o 6 . 4 . i|gg, 15 . £226 .1.11. 
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Examples. 

1. R33 .5.4. 2. ;^ioo. 8. £i$ 7. los. 

4. B.5 . 12 6. 6. R2 . o . 3. 6. R3 . 14 . 7. 

Examples. 153. 

L £2. Ss. 2 . S20. 4a. 8 . R4 • 13 • iff- 

4 . ^5.4. 6^5. 6. S6 . 14 . •• R9 • 14 • 7 i^‘. 


Examples. 154. 


1. 

M- 

2 ' si* 3 . 3^^. 

4. 

3 i^*s-- 

5 . 

5 - 

6. 3J. 7 . 2|. 

8. 

6^. 



1 Examples. 155. 



1. 

3yr. 

3 . 3f yr. 3 . 3^ yr. 4 . 

4yr. 

9 mo.. 

6. 

2 yr. 3 mo. 24 da. 6. 97 days. 7. 64 yr. 

8. 

syr- 

9 . 

5 yr- 

10 . 15th April. 

11. 

16 moi. 



Examples. 156. 



1. 

8750. 

2 . 84266 . 10 . 8. 3 . ;i^i7o .6.3. 

4. 


5 . 

R400. 

6. 8730. 7 . 8800. 

8. 

8150. 

9 . 

8265. 

10- £23 • 13 • 4- 11- ^672 .4.4. 12. ;^I022 

. 14 - 7i 



Miscellaneoiis Examples. 151. 



1. 

6^. 

2 . 8500. 3 . 8570. 4 . 3 yr. 

6. 

10 yr. 

6. 

6 p. c. 

7 * R9733 • S • 4 - 8 . 8400 ; 7i 

9 . 

83®^ yr^ 

10. 

S533 - 

5 . 4. 11 . ;^I90. 12 . ;^30ooo. 13 . 819200. 14 . 

40 yr.. 



Examples. 158 . 



1. 

841. 

2 . 842 .6.11. 3 . 838 .6.6. 4 . 

8141 .2.8;. 

6. 

£73^ - 

3 • 3 - 6. ,^343 • 4 * 5 - 7 . ;^64i .6.3. 8. 

£260 .9.1., 

9 . 

814 . 2 

; . 2|^. 10. £^i . 18 . 9 to the nearest penny. 


Examples. 159. 

1 . R1102. Sa. 2 . ^327 . 13 • I- 3 . &; 72 .4-2. 

4. R855. 14a. 5 . S2184 . 13 • 4- 6. S4328 .7.7. 

7. Ri.o.ia 8. iiii.i.7- ©• 8:3278 . 2 . He. 
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10. 8375.3. »■ ^90.74.. p;;;/- 

12. ^. 70 . 18 . ^^50. “■ 

16 . ^rsis . 3 . 3 to the nearest penny. 

16 . 1 5J. to the nearest penny. 

■Miscellaneous Examplet- 


tM. 


1. 

R 2 - 432 . 

4. R625. 

6 . RsSto - 20 . 

0. 

85184. 

7. R 10000. 

Examples. lt>I. 

8. R5000. 

1. 

R170. 2 . E1250. 3 . R3562. 8a. 

4 . £1337- 

5 . 

£1416 . 13 • 4- 

6. ;^ioo5 .6.8. 

7. R1600 

8. 

B,i 82. 8a. 

9. R20000. 

Examples. 16 S. 

10. £1000. 

1. 

R5. 4a. 

2. R80 .3.4- 

8. R151. r4n. 

4 . 

R105 .6.8. 

6. £20 . 4 . 8^. 

6. £17. 8 . 3 *?. 

7 . 

jC 4 • 2 . 4 - 

8. £i.iss- 

0. U708. 12a. 

10. 

E482 . 14 . 8. 

11. R1077 .8.6, 

Examples. ICS. 

12 - £3“^ . 8 . 9 - 

1. 

2 years hence. 

2- Safi 

yr. 4 . 9 mo. 

6. 

2^ yr. 

6. 4i- yr- 

Examples. IGi. 

7. 3 mo. 

1. 

20 p. c. 2. 

2h p. c. 3 . si P* c- 4 . 2if p. c. 

B. 

3p. c. 

6. 5 p. c. 

Examples. 1 G 5 . 

7 . 3^ p. c. 

1. 

R8134. 8fl. 

2. R53903 . 10 . 8. 

CO 

4 . 

4 yr. 5 . 19 mo. 6. 3^ p. c. 7. 

R600. 8. R2S00. 

9 . 

£450 ; 6i p. c. 

10. £200 ; 5 yr. 

n- lUsAtl 

12. 

;^858 .6.8. 

13 . 5 ’s offer. 

14 . R6oi?. 

16 . 

SO ; 51 ; R49^-. 

16 . 20 p. c. 

17 . R91}. 

18 . 

;Ci 7 X?. 

19 . ;£i88 . 13 . 5l, 20 . 12J.. 

5 L 

£ 375 - los. 

22. R7138 . 11 . 

10 to the nearest pfe. 



ANSWERS TO 




Examples. 166w 

1. 1 ^ 2 .H.io, 2. £247.:ios. 3. £t.ts. 4. R88. 13s.; 

5. 6. 7. 69504* •• R337*8«. 

8. 20 p. c. 10. i6f p. c. 11. i2j p. c. IS. 33i p. c. 

Examples. 16Y. ^ 

\. 7 mo. 2. 2.^, mo. 3. 8 mo. 4. 6 mo* 8. 9th June.; 

Examples. ICS. 

L fiiQoo. 2. ;^242 . 16 . 3. 3. 65034. 6a, 4. 93§. 

6. io6§. 6. 61500. 7. 64500. 8. j^7440. 9. 670. 

10. ;^22. lOf. 11 . ;^i248, 12. j^Si77|. 13. ;^53oo.. 

Examples. 109. 

I. 670. 2. 61641 .5.3. 3. £40,000. 4. 6270. 

5. ^921. 41. 0. 6779 .2.8. 7. 66. 4a. 8. 17. 

9 . 105. 10 . /20 increase. 11 . 63750 stock ; 611. 4a. increase. 

12 . 634 decrease. 13 . 620 gain. 14 . No alteration*. 

15 , ;£3o,5oo. 16. 622,500. 17. 67200. 

18. 93|. 19. I29§. 20. 78|. 

„ Examples. 170. 

1. 4^ p. c. 2. 4i¥r P- c. 3. • 3i P- c. 4. 5. 72^1.. 

6. 74§. 7. 99. 8. 86i. 9. 4 j 2S- p. c. ‘ 10. The latter.: 

II. The former. 12. p. c. 13. 67040. 14. ;il3400' 

Miscellaneous Examples. 171. 

1- lA P- c- 2. 2i p. c. 3. The former. 4. £32. 5a 

5. yyl, Q. 190. 7. i^iSoo ; 2 years socner. 

8. 690,600. 9. 61824. 10. 9^- 11' 

12, 6840, 13. 108. 14. £9S8o. 16. 630,000.. 

16. £4. i6s. ; 35 : 34- 17. 2261 .* 2260 18. 620,800.. 

19. 10. 20. 61000 and 62000. 21. £ 400 , £ i 30 q .. 

22. 63200. 23. al^P-c. ii4. 6icx). 25. 62700 

26. ^2429147^?. 27. £7 S,ooo. 28. loo-fy 
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Examples. 

1 £-7S’^S’S- 2. S3705 • 7 • 3. 360. 4. .(^4 • 17 • 4* 

5. 82 . 13 . 4 per dollar. 6. iio, 7. Bi),. 8. 14. 

9 . 825. 15^. iO. Advantageous through London. 

IL ;^I2 . 18 . 7i|. 12. I lose 10 p. c. 13. Sc 

14. ^83. 6. 8. 15. ;^56. 5r. 18. 8-7. 17. 

18 . i;46S7 lo^. 19. Gains ^11-5^. 20. i c 4 7 per rupee. 

2 L I Gold Mohur* 7l..-eagle. 22 l Napo=j‘55 rupees. 

- 23 . Si 8a. 24. sr. 1^7. 25. One of the former=2 of the latter. 


Examples. 173a. 

1 . 2-305 Km. 2 . 3 Km. 4 Dm. 7 cm. 

3 . 120 Dm. 3 m. 2 dm. 7 cm. 4 . 7507305 ° 

6. 30 Km. 7 Hm. 5 m. 8 cm. 6 mm. 6. 23000S07 sq. m. 


7 . 

500600-04 sq. Dm. 

8. 

4 ha. 7 a. 40 ca. 9 - 80700 ca. 

10. 

36 ha. 30 a. 70 ca. 

11. 

3 cu. m. 12 cu. dm. 35 cu, cm. 

12. 

5027004000 cu. mm 

13 . 

40 KI. 7 HI. 3 dl 2 ml. 

14 . 

3 Mg. 4 Hg. 6 gr. 

15 . 

13 fr, 7 dec. 5 cent. 10 rim. 

17. 

4125 times. 

18 . 

5 days. 19 . S Kg. 5 Hg. 

20. 

3 fr. 75 c- 

21. 

3 a. 5 ca. 22. 200 hoclol tres. 

23 . 

•914. ..metre. 

24 . 

-621. ..mile. 25 . 29-92 rSoS inches. 

28 . 

453'6... grammes. 


27 . 1-2255. ..grammes. 

28 . 

4545-45 cu, cm. 


29 . 8 tonneaux 825 kilog. 

30 . 

1056 ’8.. .grammes. 


31 . ^7. 6j. loh//. 

32 . 

2'20 lb. 


33. 10 lb. nearly. 


Examples. 173. 

L 30. 2. 894. 3. S70. 4 . 3. 6. 3§nii. 

6 . Si 8. 7 . 5J-. lonl 8. Tea 2 t., coffee ij. per lb. 

0 . Tea 2j,, sugar 6rf. per Ib. 10. 2 and 5. IL ;^9oo and ;^3oo. 

l 2 . 25, 30 and 35 years. 13 . 20, 10 and 15 years. 

14 . ^ S54, .^SiS, ( 7 S 8 . 15 . S150. 16 . Ii3425. 

17. 95,60. 18 . 40,60 19 . 50,300. 20 . S6. 4a. 

21. 5a. 22. I md. ; 5 md., 3 md. 23 . 40/3 mi. per hr. 

- 24 . 24|^mi. 25 . 1122 ft. 26 . 15^^^ min. 27 . 92 ^m;n. 
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^8. 40. 29 . 20. 30 . 70 oz. 31 . 12 gr. 

. 32 . 1 1 oxen, 24 sheep. 33 . ^8750. . 34. 2c years’. 

35 . 3 p. c. 36 . 3^ weeks. 37 . 19. 3 S. 15 lb. 10 at 

‘ 39 . 44 days ; 2 I, i. 40 . , 200 cu. ft. 41 . .3 hours. 

• 42 . 3 hours. 43 - 65 gallons ; 13 hours. 

Examples for Exercise. I'j'ia. 

L Ten billion, thirty thousand two hundred million, seven 
hundred and twenty thousand, and twenty-one. 


2. 

48910. 3 . 

47337 ?- 


4 . 52. 

ii'^. 17. 

5 . 

6. 

23 -( 

3424 ; 22-9595. 

7 . II4 

.7.9. 

8. 

Three hundred and twenty crores, 

one 

lac, three thousand. 


one hundred and two. 




9 . 

10091401. 


10. R2. 7 . 

3 - 

11. 37. 12. ij. 

13 . 

•0001596 ; ‘0051472. 

14 . 


15 . 

[8500984. 

16 . 

49110419796. 

17 . 

lys. gd. 18 . 48343. 

19 . sM^- 

120. 

•7045. 

21. 

22 . CMXLIV-; 499. 

23 . 

33211531348. 

21. 

931. 25 . 


23 . 

153^1134- 

27 . 

•026. 28. 1 5. 

29 . 

765. 30 . 

27. 

31 . 

32953856 dr. 

32 . 

15 qq 

<fff* 

34 . 

• 213 . 35 


3 -?. si ^ 

f. .33. 13440. 

; 37 . 

Bi8. 312. 2§p. 

38 . 

155 * 

Ml 

'.}• ^0. 

30688359... 

41 . 

69 ( 53 . 42 

Sians* 

S3. 

12a. 43. 

2 

44 . 

1421141. 

45 . 

c* 0 rj T 
■73 S) TtJ- 

46 . 

4 - ^ 7 - 

4 - 

43 . 

•08. 

49 .- 

7. 50 . 324. 

51 . 

11. 52 . 

3 f. 

53 . 

700310. ■ 

54 . 

1-237 5 * 

55 . 

I 25 ‘ 56 S 75 </. 


5 S. 

I min. 30 sec. 

57 . 

124727. 

58 . 

R16. 13a. 3^ 

t. 

59 . 

fi- 

60 . 

3 po. 4 yd. 2 ft. 3 in. 

61 . 9 

; 7 - 

62 . 

4248936. 

‘ 63 . 

14. 64 . 4536360 

65 . 52084. 

66. Rl 10328. ia.6jJ. 

67 . 

222. 68. 


69 . 3 |- 

70 . 4S2S-04... 

7 L 

5456. 72 . 340 po. 

5 yd. I in. 


73 . R466. ga. 

74 . 

75 . IIJ. Sf^. 76 . 42*6. 

77 . •: 

709. 78 . 137. 

79 . 

fi,i. ya. 4p. 

, 80 . 

Saturday. 


81 . i 

V^- 82 .}. 

83 . 

f 84 . 43 * 5 * 

85 . 

729. 

86. 

;£i25. 

5^. 87 . J. 

8S. 

9405. 

89 . 

120-712. 

90 . 

7702 i 

in. 

Cl- 

934‘I2 sq. yd. 

92 . 

S3. 8a. 

93 . 

5 and 

7. 94 . 2§5. 

95 . 

275 times ; rem. 

•003. 

90 . 

•3125. 

97 . 3940000a 
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08. 

9, 6 and 4 times. 

99. 

326764._ 

100. 

4 f. 

101. 

T 73 


102. f}- 

103. 

•4461538. 

104. 

1 12' 

105. 

21 yd 

. 2 ft. 2| in. 

108. 

I753' 

107. 

i- 

108. 

12a. 

109. 

-000000142857. 

. no. 

• 00759 ... 

111. 

•8. 

112. 

»1r- 

U3. 

1296. 

114. 

13S6 sq. yd. 

3 ft. 96 

in. 

116. 

f 

116. 

si- 117. 8. 

ns. 

Si. 8 a. 8 p. 

119. 

22a 

120. 

48. 

12L 

2J. 8|if. 

122 . 

Itd- 

123. 

13- 

124. 

•330 ^ 

125 

3'46i538. 

126. 

£182. ys. 2 d. 

127. 

13- 

128. 

Wednesday. 

129. 53. 

130. 


131. 

20. 

132. 

' 0432 . 

133. 3840. 

134. 

2’^-3-5-7-673 ; 

3.7-I9-IOI ; 


G. C. M. 21 ; L. C. M. 2^.3.5.7.19.101.673. 


135. 26. 136. X. 137. -057528. 138. ^ 

139. 4288-179204. 140. asotimw. 


Examples for Exercise. iy4b 
3210 ; 1023. 2 . 12. 3 . 3. 

46|. 6. i. 7. 5P.C 

4725. 10. 1050 sq. yd. IL 6 

R46. 4o« 13. 3-2804. 14. 4. 

1250 ; -0125 ; -0000000125. 

Monday 8 p. m. ; ^5 min. to 6. I9. j 

-raV 21. iys. 6 d. 22. 1855. 

3oosq. yd. 25. 8 hr. 26. £22. Ss. 

9ii p. c. 29. 999976 ; 100141. 


4. i62 min. 

c. 8 . 4 , 7 , 

IL 6 h. 27i^m. p. H. 


4- 15. 137 . 

17. 1 ^ 5 . loa. 
10. lojr. ; 6 s. S.'.< ; ai 
23. 

Sj. 27. 169 : 191. 

30. 17 a, 


I9251. 18281, <727,. ,6281, l;.,,, ijjo., ,4,,, 

I I2AT T(T7[-r QO .. 11 ^- * "J*! 


47 . 9 day5. 48 . 16 ; 65 


In the first vessel ratio of wine to water is l;;,'- . J 

,Zr eT : r ' o'4. 4' 

' ' 5 - “■ « 37 ;o.o„s. 67 . 45 days. es. 440,; 


52 . Jiijo. 
50 . /4800. 
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* 69. 7 : 1. 70. 53^. 71. 200. 72. 120. 73. 26. 

74- 17I mi. and g\ mi. per hour. 75. i.?. ioJ(7. 

76. Each man ;^3. each woman £ 2 . 10s. ; each child £l. 5^. 

77. 4 mo. hence. 78. 250. 79. 388; 11-32 gr. 

80 . S19. 8a. 81. Loses itji niin. 82. 20 hr. 16 min. 

83. 1200. 84. £2j(i .6.1. 85. 8184 or 7434. 

86. £10. 8s. 87. 126. 88. 12 hr. 

89 . i8jh days ; on the supposition that they work 13 hours a dya. 

90 . At .^540, Bt £360, Ct £240. 91 . S62i^\. 92. R500. 

93 . 6 100c. 94 . 24 yd. per min. 95 . 9 hr. 


96 . li 3 o 5 jgr. 97. R2. 13^^-} 84- 8«. 98 10 for a rupee. 

99 - j^lo33. 100 . 128*5016... 101 . A in. 

102 . The clock ought to have been set at 5 h. 3 o? 4 J 2 m. p. M. 

103 . 150 mi. 104 . A,li4S; B,R4 o; C.R35. 105 . Leo. 

106 . 63. 107 . 108 . 16 ft. 109 . 12^ hr. ; A, 4j ; B, sh 

110 . Sii. 8«. 111 . 4a., 8a, Ri. Sa., 144 . R13. 8«. 

112 . 624-/5. 113 . 6660. 114 . 624000. 115 . 73 times. 

116 . 5^ miles from B. 117 . Io^^. 118 . A’s p) oz., B’s 2 02. 


119. 

610. 

120. 

£280. 

121. ’03 1 8 •• 

122. 

2 ft. 

123. 

7/; yd- 

124. 

69. ya. 

3p. 125. 40. 

126. 

63. 2 a. 

137. 

46. 

128. 

'575- 

129. ^13. loj. 

130. 

SA days. 

131. 

4-J ft. 

132. 

8 ft. 

133. Will lose 7 p.c. 


134. 

120. 

135. 

4l- 

136. 15 yd. 

137. 

Ill hr.- 

138. 

£48. iss. 

139. 

35> 25. 

140. 

47ir P-c. 

141. 

65* 


142. 

576*0297502224. 

143. 

50 times. 

144. 

They will-run a dead heat. 145. 35. 

146. 

9- 

147. 

£iO- 

148. 

3 gallons. 149. ;^3o . 14 

.8§. 

150. 3 ft. 

151. 

23J days. 

152. 43 wk. I da. 2 hr. 

153. 

6 ft.,- 8 ft. 


154. 

158. 

162. 

165. 

1C9. 

173. 

175. 


Loses 53^ p.c. 155. 78. 158. £8. 6s. 157. 121. • 

21^ min. 159. B105000. 160. 6 1 J 2 in.j 81 J 2 in. 101. 12^. 
42 gallons. 163. 279 ; s- l®^* Breadth, 6 yd. ; height, 5 yd. 
25Umin. 166. 667. 8a. 107. 224, 336, 420. 168. -541'/ 

72 ^." ■ 170. /5V 171. 4 hr. 172. 215 hr. 

66 min. . 174. A must pay u 3d and C is. 6 d. to B. 

£ 40 . lie. II. 177. £ 2339 - iSs. 2 {M 178. 1200. 


C. A. 32 
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179. 36 mi. and 24 mi. per hour. 180. 'ZSSSzSsJ- francs. 

181. lor. 182. 12. 183. 23i3iVr- 184. -11157 18. 

185. 217^ ft. ; 242 times. 186. ii^. 187. 3- 188. ;^75- 

189. The former; customer loses 2*05 oz. in. l lb. 

190. 58 miles. 191. 79 wk. l da. 22*83 hr. 192. 265^1.. 

193. 3!Hays. 194. £ 10 . 195. 8:300. 196. 6800:7221. 
197. 20th Oct. 1855. 188. 780 ac., 468 ac., 520 ac. 

199. 3 times. 200. 3426 yd. 201. (i) 40 ; (ii) 60 ; (iii) So. 

202 . E:2476/x ; ^03. 

204. i2<^. 205. -125. 206. 3175- 207. Cwins by 7^- 

208. 19 ac. 209. E345- 210. B54. I4«. 4A i l-ik P*c- 

211. 14J. 72^.; 9^‘ 212. ‘346574. 213. i min. 51 ” sec. 

214. 60 days. 215. 216. After 6 months. 

217. ;^i54oo. 218. 'IS. '2.\d. 219. 

220. 5000 sq. ft. 221. 3223 yards. 222. 29040 ft. 

223. R76. 224. Gains Easing. 225. R550. 13a. 4A 

226. A, ij\ of a chest ; .B, -{a ; C, 3V 227. 17 in. 

228. 22 yd. 229. 43JI. 230. A, R76 ; B, 1176 ; C, K40- 

231. E77 o;i. 232. 10. 233. /S60. 3^. iiV. 

234. 6 yd., 6 yd., 3 yd. 235. After 9 iR>n 236. 10. 

237. I lb. to 2 lb. 238. 12 ; E1460. 239. E41 1.12a. 

240. 3^. SxWa^- 241. 7 in. each w.ay ; 7776. 

242. 2 min. 27-fx sec. ; 1080 yd. 243. ic, 

244. Better 20 lb., worse 40 lb. 245. £ 300 . 246. 1 1 52. 

247. £'2 .o^A- I2J. 4 ^d, 248. 2 ft. 249. B wins by SS yd. 

250. Si 8. 251. 12 bus., 12 bus., 36 bus. 

252. S5^§§ decrease. 253. S4. 3a. i^. 254. loly. 255. 250 Ib. 

257. 13I days. 258. 3 I 2, (by volume). 259. S307S0. 

280. S276. la. hp. 261. 5a. 7-*/^.; E549S. 7a. 262. 72 yd. 

283. I min. 264. S43II. 265. So lb. 266. S1726 . 10 . S. 

267. 4a. 3A gain. 268. .£1123.15.2. 269. 5959. fL 21 in. 

270. .39 yd. 271. 10^ da. ; 4,’j'V cu. ft. 272. 65. 

273. S95197. 2a. i^lp. 274. 2j. ^d. 275. 6/. 276. 12 yd. 

277. 3 da. 278. 27 da. 279. 2 st. 7 lb. 280. S 16500. 

281. 3v^ mi. 282. 64. 283. 9 cu. ft. 1397^ in. 284. i^hr. 
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^7* 283. 40 yr. 2S7. 92. 288. 60. 

289. £1508. 155. 7” 9^. 290. 2399 lb. 7 / tx. 291. 160 yd. , 

292. 293. 1000 yd. 294. 17000 : 18067, 

295. 3} pice. 293. ;Ci668. ys. 297. S2 . 9 . 8. 

298. 5^ da. 299. 49. 300. 26^^ 301. ;^89 . 8 . 9. 

302. 9. 303. E-370. 304. 161 sq. ft. 2i| in. 305. 25011. 
308. 2176. 307. R1500. 308. ;^i3So. 309. ^2.15.7^. 

310. 14-5. 311. 2 in. 312. 5 min. ; J mi. 313. 68. 

314. lOg-g^jIV p.c. increase. 315. 12 p.c. 316. 4 yd. 

317. 933Hb. 318. 49^ min. 319. 18 da. 320. 33J. 

321. R44000 decrease. 322. 6=1705^^^ ; ;^i73-jVr- 323. i. 

324. ^/3, y/2, g. 325. Faster 99 yd. ; slower 77 yd. 

326. ;^i . 18 . 4, 327. Just passes. 328. R6 . 8. 

329. 4^f. 330. R2. Sa. 331. ;^9oo. 332. 5.^|g. mi. 

333. 25V 334. 72 gall. 335. 4^ p.c. 336. is. 8d. 

337. 9-'?. 3p. 338. 144 ; la. 339. 22 mi. 340. 4A. 

341. 69230^^. 342. £799S. 343. is. 9x^5^* 344. 5a. 4p. 

345. ;!^I5 o. 15^. 346. 80 min. 347. 2601.. 948. Ri925|5l2» 
^349. ;^io73. 4j. o'6s6oy36(i. 350. S30. 


Problems. 175. 


1 . 

942 . 2 . 

10 ^. 

3 . ii/xin* 

4. 

1083 . 

5. 

80 guineas, 128 

half-crowns. 6 . -pg. 7- 132 * 

. 8 . 


9. 

6J;I56^. 10. 

223-358. 

.. ; 20-057. ..oz. 

IL 

34i- 

12 . 

The latter. 13. 

3-f. ii/s 

d. 14. 15J. II Ji/., 15J. lofif., 15^. 9d. 

15. 

3456, 2304. 16. 

126 qt. 

18. HSj ^ 3> S2. 

19. 

2632. 

20 . 

3. 21. 36. 

22 . 4 

24. 23. 60. 24. I: 

sVcfi 

25. 

120000. 

26. I 

i960 sq. yd. 4 ft. 20-41 in. 


-27. 

10 ft. 28. 

loa. 8p. 

29. i 3I9’472 ft. 

30. 

33^ lb. 

31. 

8s. 32. 

Hl’025... 

33. 395- 

34. 

462 hr. 

35. 

Hi 026. 36. 

6 hr. 59 min. 15 sec. 

37. 

54 times.. 

38. 

II days. 39. 

TIT5 

40. 13- 41. 50 . 

42. 

TT nii. 

43. 

I mile 9^0 yards ; I3f¥ nailss* br* 

45. 


46. 

36-I mi. per hr. 

; 8 h. 37 m. A. M. 47 . 2925 mi., 

15^1 m3..- 

-48. 

92 V 5 nil. per hr. 49. 

io| mi. 51. 115 

mm. 




500 


ARITHMETIC 


52 . 167 min. 63 . 25 mi. 54 . 11-30 A. 

65 . In 10 min. more. 56 . A B C £,ioSt‘ 

57 . A £i^ 12,C £ioi,a,. 58 . 30, 59 . 3. 

60 . R720, R1280. 61 . 62 . 1 1, 22 and 33 days. 

63 . Tea u. sW-’ coffee 5^. lort'. 64 . 30 and 18. 

65 . 8 and 12. 66. 2-20 lb. 67 . 10 "all. 

68. Man R250, each woman R62. 8^7., each child R15. 103. 

69 . R24, Ris, Ri. 70 . 30 yr. and 25 >t. 71 . 10 p. c. 

72 . io2i7f. 73 . Rs . 7 . ifr- 74 . 30 times. 75 . 12s. 

76 . £3000. 77. 4irmi. perhr. 78 . 42^^. 

79 . 23 carats fine. 80 . 4i mi. per hr. 81 . Rl-^fV* 

82 . 9 gall. 83 . 2 ; I. 84 . 12 gall. 85 . 5? gall. 

86 . I ; I. 87 . 3145 i 6424 i 1431- 88 . 2 r. 4^/. per stone.. 

89 . R16060. 90 . R2. 8«. ; 2a. Sp. 9 L R767S. 2rt. ; lorr. 2'S^. 


02. 

£7. 15s. 

93. 10,25,50,75. 

94 . 

iSj. 

95 . 

A R2400, B R900, C R240, D R60. 

96 . 

2SS00 ft. 

07 . 

15 rich, 85 poor. 

98 . 2735“ cu. in. 

99 . 

I^5923iV 

100. 

R820. 101 . 133. 

102. 73 j ; 4 iV 

103 . 

I S. bji. 

104 . 

R12960, R11220. 

105 . ;^48ooo. 

lOG. 

6} p. c. 

107 . 

48 mi. 108 . £ 10 . 

109 . si- 110. 

R1053S .12.6. 


111 . R14508, R12090J R12895, R9572. 112 . ;;^I9^. 

113 . R4942/J. 114 . 45 mi. per hr. 115 . The steamer ; 16 hr. 
116 . 25. 117 . 76. 118 . 35 measures. 119 . 30 seers. 

120. £690. 121. 52. 122. R9180. 123 . 1050. 

124 . 15 ; cu. in. 125 . ;^5. I4J-. 126 . S400. 127 . 144. 

128 . R5000. 129 . 25. 130 . 35 md. 131 . 25 p. c. 132 . 2.'i. 

133 . Ri. ga. 134 . R450. 135 . The second is Reo less.. 

136 - 7. 137 20 da. 138 . R7. 8a., Rio, 139 . R7. 8a., lig. 

140 . 30. 141 . R2. 142 . 7 and i. 143 . R3. ic.a. 

144 . By3rf. 145 . J 1257757 

146 . I i66f, 1169, 1000, 1002. 147 . 48 centres, 31 outers. 

148 . £4- 4^., £3, £^- i6s. 149 . RS. 150 . R4500. 

15 L R49. 152 . 89. 153 . II. 154 . in. 

155 . Each man, R2 ; woman, R2 ; boy, 12a. ; girl, 8a. 

156 . 7 . 40. 157 . 10, 15, 20. 158 . 75 p. c. and 25 p. c. 
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9 . 

6|- cwt. 

alloy, 

2^ cwt. lead, 

|cwt 

. tin. 

160 . 8a., 6a., 40* 

1. 

I md. 

162 . R2. 


163 . 6a. 

164 . 15 hr. 

5 . 

StV hr. 


166 . 

4 hr. 20 

min., 7 

hr. 35 min. 

7 . 

R46 . 10 . 8. 

168 . 

3-^5 

mi. 


169 . 4-25 p. la. 

0. 

18 mi. 

per hr. 

171 . 2^ 

mi. 

172 . 

S46. 8a. 173. R37350. 

4 . 

120. 


175 . 7 t 5 T S^‘ 

176 . 

E5o65i| decrease. 

7 . 

140, 168, 160 : 

1840. 178 . 

R15. 

179 . 

20. 180 . E400. 

il. 

i 5 b- 

182 . 

;£ 4 I 2 . lOi-. 

183 . Eng 

lish navvies ; ;£4opo. 

4 . 

£1050. 

185 . 

;£34 • 8 

. II 

17 

153 - 

186 . I 

199-355234375 sq. yd. 

7 . 


188 . 

123-1. 

189 

. 2S. 

8//- 190 . 33^. 19 L 12. 

2. 

48 of each kind. 193 . 

9 C 

» mi. 

194 . 

60 p. c. 195 . 31. 

6. 

21420. 

197 . 

E 10022. 

4a. 


198 . 

;^I239. 13J. 4 ^ 2 ^ 


9- £ 353 - Ii-y* 200. ss.yid. 201. £ 2000 ^ 

2 . iij. 7 iV- 203 . 78p. c. 204 . ;^ 46 S 4 i®r» /i 35 l§» i^9a3- 
' 5 . 320. 208 . ils . 17 . 10^ ; 5J. 207 . 1100 ft. per sec. 

S. li mi. and f mi. per hr, 209 . 2§ days after 2nd starts, 

0. ;£i3ii6 .6.8. 211. 250. 

2 . 8 min. 4 sec.; 8 min. 1 5 sec. ; 8 min. 26 sec. 213 . 14 min. 
4 . B:22f. 215 . min. 216 . R200. 217 . 15 9 *• 5 * 

8. 75 sec. 219 . 293-lllj mi. per hr. 220 . ;£7 • H • 3 » 

ANSWERS TO CALCUTTA ENTRANCE PAPERS. 

1858. 

.. 33 h 2 . 3 . 17320508... ; *5477225... 4 . oi. 

1859, A. 

L. 5 I 22. 2 . 407 yd. 3 . The former ; *2236. 4 . 8577 ac. ; Ajj. 

6. 13*427 poles ; *17325* 7 * £^ 35 ^ 

1859, B. 

2 . R6. 3 . li ; -0079. 

5. *00064 5 '009 400000. 

i860. 

2. 7564; 7071— 


i. ;^2400. 1 5^. 

L. 8333 hr. 20 min. 
t. 10^. 


1. £9963* 


3 . 29 ; 2. 


4. E6. 


55S 


ARITHMETIC 




1861. 


L 

2243 -i§. 

S. t)35 ; 

8. ;^ 2 I 42 . 5T. Al^- 

4 . 

II03I6O SC. 

1862, 

6. -0316. 

1. 

'54- 2. 7^00 J 3 - 4 i 3 Z«- 4 . In25J§min. 6. -03162... 



1863. 


1. 

il^f ; 11-2388... 

0 0 29770 

32154 05 - 

3. ;^I 43 - 7 J- iiiV- 

4. 

i4§X days. 

6. 31-052. 

6. ;^ 5 - 9 - 4 J- 7 i'':'^- 



1864. 


1. 

540. 

2. I ; 2 . 

3. ;!{; 77 . I 4 J. 7\ed- 

4. 

4 ir//. ; -5885415- 

6. -014 ; -0001. 

6. 6S00 ; 7221. 



1865. 


1. 

79 M§ ; 79*4048 5 

•3415- 

2 . -001764 ; 10 . 

3. 

32975 yd. ; R1033. 9a- 7 lA 

4 . 45 men. 

5. 

R84. la. iq/J. S16. 8a, 




1866, A, 


1. 

2-183125 ; I2o2 ; 

13316-875. 

2. 7;96. 16^. <)ld. 

3. 

39-05 ; 12-348... ; 

3^. 4 . 12 days. 6. ;{^2. i6j. 0-47844726:625.; 



1866, B. 


1. 

-10444637 ; I. 

2. 

£ 21 . 37. 63,}.-/. 

3 . 

-00041616 ; 9-042 

j 21-7272... 4 . 

256-256 ; -0256256. 

5 . 

E210. 

6. 

99 io £i7(>- AS. 


1867. 

1, 19 mi. 836 yd. 2 ft. 2 . 102960 ; 320-87. 3 . Loses /i. 31. 4//. 

4 - I ; 6' nfbjjO) '001275 ; -001699... 0. a^.. 

1868. 

1 . iij. 3A; 5. 2 . 12-375 ; r8i6... 3 . 440 miles. 

4 . 401 : 544. 5 . ;^i2. i 8 j. ioS|rf. 6. 582 yd. 

1869. 

1 . 4 ; -02392609126984. 2 . /lo. loj. ; . 

3. *02 ; -0000002 ; -1414... ; -0004... 4 . ;^I4. ys . ill, I 5. 16 years,. 



ANSWERS TO CALCUTTA ENTRANCE PAPERS. SO?" 

1570. 

1 . E15. ; S091 cu. ft. 2 . 998999 :H|ff) 

(i) -001353 ; (2) 290 ; 3‘5227. 8. 140* j 2-0025... 

4 . lofdays. 5 . Second. 6. 2070/7®^-. 

1571. 

1. S2732. I3«. 2. 5% greatest, least ; £7. oj. 3fg<f. ; i. 

3 . -001875 ; 67952-25 ; E6S. 3a. ; i§ 4 . 

4 . 55 miles. 5 . £3250. 

1872. 

L BiS 97 . loa. 37). 2, § ; S.15. 2 a. 4p. ; 2f. 

3 . 5050 ; (i) -075758 ; (ii) -677166 j 30-84. 

4 . gi97. iia. 7 izuA 5 - S263. 8 a. 

1873. 

!• (i) i J (») R2569. 7a. 7p. \ R48 2. -0033 ; ; *5048... 

8. B20. iia. 2f^. 4 . 19 yr. 5 , 50. 7*A ; ^5498. yar. 

1874. 

1. } i; 161 j 3328-226128... ; -230769. 2. 63 days. 

3 . 3i®j®3: cu, ft. ; 15 x 11 cu. ft. 4 . J 20000. 

5 . S66666. loa-, 8/. ; S108. 

1875. 

1. 2 ; Bso ; -2213... 2 3 . S3S. la. Ap> 

4 . S16540. 5 . 8.58. 2 a . ; 3|f. 

1876. 

1 - 1/0% J ^13- I 3 «. ; -4441... 2. 9 ; 23-04484... 

8. 12^ yd. j Si. 120. j ;^ 3 i 5 . i6j. Sifli'. 4 . 200 da. 5 . 43. 

1S77. 

1 . I ; £3- 9 ^’ 2 . S9105. lar. 6 p, S. £78. I 5 ^‘ 

4. 125. 6. 39 days. 6. R3312 ; ^219. 

1878. 

1, 2062-649... 2 . I -0001 5... 3 . -375- 

4. R24. 14^.6 iVffffV- 5 . -0099454365079. 6. i;5i3. 9 ^. 
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ARITHMETIC 


1 . 


6 . 


L 

3 . 


4 . 


2 . 


1 . 

3 . 


i. 


4 . 


1 . 


4 . 

6 . 

1 . 


5 . 


L 



1879. 


400, 50, 6, T^u, ’iBff) 1 DOC* 

2 . 104. 3 . 

(«) 4 ; (-^) 1 

(c) *027045 ; (<5?) 'ooi- 

4 . 18 times. 5 . 

68 men. 

Decrease 4 ^- 3 ^* 

7 . 

18. 


1880. 



100, 20, 3 , t 5 !J> Ttfffti *» ; (<^) ;<C 4 o ; (<^) ~ (>S' 

Each boy, ii5.; each woman, £,IS' C'icli man, £,2"/. Ox. 
65 gallons ; 13 hr. 6. C wins by ^'-S- 

1S81. 

4 r¥fi 1 3 ’ 78125 ;S38 o. 6fl. 4 . VtcV 5 i’ 8549 - 5 - ;Cj 3400. 

1882. 

4321. 2 . ;{;5 . iSj. 9//. ; -57. 

30030 sec. ; 15016, looii, 6007, 2003, 1431, 463, 391 times 
respectively. 4 . (i) 1600, (ii) 27'96424... 6. 13 da. G. 1135000. 

1883. 

2 . 30 j 75. 3 . *00694 ; R6 ; ;^io. jos. lo^f. 

£21. iis. 2j|^. 5 . R96I. 6. 28i years ; 1^562. Sa. ; 75 p.c. 

1885. 

2|; 2 . *12 ; *2 ; *30472... 3 . 3''46i538 ; £1. los. 

£S13 - Os. O^d. ; 3*1224..., *2828... 6. 18 ; per cent. 

The first investment is better ; £133,2, lox. ; 3/:'^ per cent. 

1886. 


f T 5 o 209 q 15.1 . 279 .. 

TS- BOOG- ’5. Yjj.,' , g-(,g-. 4, *5 ; 001136- 

£30- 17s. Od. 6 . S:28659' Oa, 7. iRi 2 . I 2 a. 92/. ; gain lit 53 ^. 

1887. 


(fl) 6 ;W 35 o- 2 . *0203125. 3. {(i) £\t. i-is.zy. 

(5)R2ooo. 4. 10 . 6 . R 5 X 0 . 6 . 13*31 ; - 471 ... 

1888. 


iV 2. 11200 ; 37*95. 3. I38*4497i ; ;C2o. 16^. 9,V. 

;^I034. 147. 4i|^. 5, 10 q . ;^joo. 



1889. 


1. 

5 i‘S 9 i 394 i 2 . 2. 8-62126... 

3. 

;^ 5247 . 2r. 6}ld. 

4 . 

1-000127... • 6. ^^6705. 14J. 

yd. 



1890. 



1. 

3 ; £23931. 7 it. 7p. 

2. 

7305 ' 4 o 5 ; ^ 5 g. 

3 . 

£1771* 4 . 60 days. 

6. 

£104. 40. 


1891. 



1. 

ifl) If ; (< 5 ) 1* 2. 2-202642. 

3. 

£408. 3i2. 4'[¥i?A 

4 . 

9 hr. 4 It^ 3 min. 5 . £20800. 

e. 

8| yd. 


1892. 



1. 

■lis' 2. 26219. 

3. 

•312 ; '09S ; -998. 

4 . 

£1232. 14a. of .17^. 

6. 

/2500. 


1893. 

1 * (i) St¥ij ; (2) 3 - 2. *0789 ; zU ; II ; I'i* 3 . ;^345. 7S. 3^d. 
4 . R23S. 3a. 

6. B.90,000 in the 4 per cent, stock and 73000 in the $ per cent. 
Municipal debenture stock. 

1894. 

1 * j^37. or. 8J«/. 2. ;^49i. 8r. 3 , i6r, 0*37 501 

4 . •9998. 5 . 6 Rupees per head. 

1895. 

1 . I’ooooi. 2 . R1234S. 3 . 3 francs 84 centimes. 4 . i. 

5 . Increase of Si47 ; '6832876712. 

1896. 


1 . 

.'2. 

- 6 . 


t 

■>3. 


Greatest number ==237045437 and least number= 8 i 43 - 

(i) ; (2) -075088. 3 . 2-2677.., 4 . S 53 I* 3 ^- lOxisA 

i| per cent. loss. 6 , £21735., 


•0725. (a) /g. 

20. 4. 33^ yi*' 


1897. 

2 . Yes, 320th part ; B32. ga i^p. 
5 . £6 per share. 6 . 1*7724— 



5o6 


arithmetic 


1898. 


1. 

2015*2. 2. ; 083. 

3. 

234 ; 8-o6oo. 

4 . 

^250. 6. li per cent, profit. 

6. 

5123400. 


1899. 



1. 

23. ‘a. lys- , uuO- 

3. 

51 '06. 1 1 a. 9 y/ 5 .- 

4. 

225 ; -226. 5. sls 

G. 

18. 


I90D. 



1. 

2520 secs. 2. 6 ; r?^. 

3. 

8. 

4. 

£3S‘ ios. 375 ^. 3 ‘ ^“3 

6. 

Gains liioo. 


1901. 



1. 

( a ) 1-416 ; ( 3 ) *565. 2. (a) Yes ; 

(^)7;6s. 15s. 9^. 

3. 

4 lb. 8 oz, 4 . 4 per cent. 5 . 86*42 

. 6. 

Ill ; 22 ; 169. 


I9C2. 

1 . (a) Terminating ; (^) '848... 2 . 1^15526. loa . S />, ; U73.;o. 

3 . 35 boys. 4 . 2J ; 8729. 5 . ;^ioo. 6, 4 per cent. ; Ii' 5 o. 

1903 

1 . (a) I ; (d) •0005681. 2 . (a) Yes ; (^) £170. lor. 

3 . l§ min. 4 . 3J ; 1*5118... 5 . gallon. C. U30. 

1904. 

1. («) 997920. 2. («)i. 3. 2:^ days. 

4 . 39‘6 poles. 5 . £700. 0 . 51151710. 

1905. 

1. 154, 165, 176, 187, 198, 209 or 220. 2. ^5. 3. 4-467 ; 791. 

4 . B4. la. 6. Rlio. 7«. 2^^. ; 3 p.c. 0 . £.3000. 

1906. 

1 . (2)99679. 2 . (2) (rt) I ; (< 5 ) 2. 3 . 51 i 7 . 2«. 

4 . *1667; -7746. 6. 17J. 6rf. G. iiip.c. 

1907 . 

1- 37128 . 2. (i)^;(2)iV 3. R 46 . it«. loi;^^^ 

4. 110400 . 6 . £ 760 . 8 a. 6 . 131 -. 3 |‘ja 5 -i< 7 . 
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1908. 

1 . (i) Non-terminating ; (2) Ri. Sa. 2. ^934 . 18 . 2. 

8. {a) Gains min. ; {b) D wins by7^||| yd. ■ 

4 . {a) ; {b) 5345. 5 . Riooo. 6, Incr. S435. 

Alter : 2 . 2038^!^ gall. 4 . 65746- Sa. ; 6i p.c. 

1909. 

2 . (i) 7 ; (2) 65. 3 . R939 .13.6; 37 i*I 73 *' 

4 . 61228. 2a. ; . 10 . 10. 

5. 4 ) 1 1, 59, 33 > i 77 j 649, 1947 ; 20 p.c. 


ANSWERS TO MADRAS ENTRANCE PAPERS. 

■'857. 

1 . f. 2 . *019 3 . 6381. 

4 . 1371. 6, 4 ft. 2 in. 6. £39- 7S‘6d 

185S. 

1. 649. iia. 2. 342250 lb. ; 47 hr. 32 min. 5 sec. - 

3 . ’23007. ..of a mile. 4 . 57“. 17'. 45" nearly. 

5. 6774. oa. 6^ip. 6. Gain 

1859. 

2 . Receipts per week per mile in 1858 were 66. la. 4132^- more* - 

4 . -006, 6 6 ; '620. 5 . 13 ac. 3 ro. 16 po. 18 yd. 7 ft. 

6. 11960 sq. yd. 4. ft. 20’4i in. 7 . 79’8 ; 8i’i, 74’6, 82’i.... 

1860. 

1. 56831327. 2 . 26292. 3 . ’20045;. 

4. 5 . 34 ’oo 4 . 6- S1087. 8a. ii^. 

1861. 


1 . 

2 . 

6 . 

7 . 


A, 622840 ; B, 611420 ; C, 63806. loa. Sp . ; 19, 67613. 5a. 4p,- - 
iM. 3 . ; 343. 4 . 668 . 2 «. 5-825536/?. 

66714. I2«. iilfA 6. I09I495-42857K 

•06 ' 8. 261V per cent. 9 . 6202. 2^?. o| 4 _^. 



ARITHMETIC 


/ 


1,862, 

2 T 4 . iy. B. J8j. 

-6. -571428. 7 . 8-0039... 8. 9 days. 9 . 45 miles per hour. 

1863. 

1. 1962, rem. 123. 2. (l) ;^2o6. i2j. 5U. ; (2) B2066. 3 ^- 8/. 

■3. (r) IH ; ( 2 ) ; (3) SS- 4. 4'4i37 ; 4iri. 

5 . £s6. 2s. 6d 6. 357 ; 3*57 ; I* 4 I 4 .- 

B:7i 6. lOfl. 8/5. ; S358. 5a. 4^- 9 - “The steamer ; 16 hours. 

1864. 

L 9 hr. 27'ir 2. greater by T^rc- 3 - 696 lb. 9-6 or. 

4 . im- 5- S 14 . 9 «. 4A 6. 4 lri 23 - 

7 . ;£ns. 18s. gd. 8. 3*27436. 9 . 25 miles. 

1865, A. 

' 1 . ^22, 4^. 2 . Bri2o. 3 . (l) xo ; (2) 20. 4 . ii ft. 6! in. 

6. 2*3804... ; *0670... 6. I2i. 7. *2083. 8. B5SSS. 

1865, B. 

L S;X6666. loa. 8 / 5 . 2 . 7 da. lo hr. 52 min. 30 sec. 

3 . R24r. oa. 3 / 5 . 4 . 20. 6. (f?) ; 

(^) 10a:. 6 / 5 . 7. (a) 7*31 ; (^) 2p or -43. 8. S lioiirs. 

1866. 


L 2268751b. 2 . ^32. 7<r. 3 . Wifff .* *189. 4 . 57 men. 

-6. W 6. 14-003... 7 . 25 per cent. 8. f. 

9 . ist child 8:5x84, 2nd B2592, 3rd R172S. 

1867. 

3 , 240 men. 2 . 193 ft. 4 in. 3 . 5. 4 . -0909:. 

• S3. 6. 32 days. 7 . 60 stones. 8. 25 ch. 

1868. 

1. 2 . ;C2428. 15J. ; ;^I23S. i3r. 3d ; /1190. ix. gd 

B. £ 900 . 4 , 1562 ft. 5 . idiVift. e. 6 hr. 59 min. 15 sec- 

• 7 . B 9 . 7 «. 3 A 8 . 8 J. 9. 3fl. 6n«rf5. 
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1869. 

1 . The second is greater by -07083. 2 . Tji'g'sc 5 7937454 — 

3 . 220 yd. by 165 yd. ; Area=7^ ac. 

4 . Legacy, R 15000 ; each charity, R4500. 5. ^2790. 10^7. 

6 . ^ receives 6 j. 8-03257/. more than 7. 12 lacs ; R5. 

8. 36I miles ; 37 minutes past 8 A.M. 9 . 266-6. 10 . i6§ da. 





1871. 


1. 

Rc. 

2. 

3. 

£419- 19 ^- 3^^ 

4. 

6A 

5. 

;^233. 175. 107/. ; 5I7/. 6. 

2 years. 

7. 

125. 

8. 

4 sq. in. 9 . 70 oz. 10 . 

22 miles. 




1872. 


1. 

8 gall. 

2. 

(a) ^ ; (5) -2. 3 . R2080. Ba. 


4 . •03322751 ; (tz) -014 ; 255. 5 . 8J p.c. 6. R76800. 

7 . 12a. in the R. 8. 1000 oz. 9 . R20. 5a. 10 . 121 yd. ; 6| sec. 

iB73- 

1 . 76 ac. 2 . I ; -25. 3 . ;iCiooo ; ^^4000. 

4 - 35 measures. 5 . i 3 miles. 6. R770 ; i p-c. 

7 . ;!{^iooo ; 2 and 2^ years. 8. R13680. 

9, 8 yd. ; 3 hr. 10. Faster 99 yd. ; slower 77 yd. 

1874. 

1 . 39; 319- 2 . 17s, 6d 3. (a) f ; (^) -125. 

4 . 9,r. 77/. ; -oi<; 5 . 3^ seers. 8 . ;^25o ; 4 P®*- cent. 

7 . ;^69o. 8. 2774 cu. in. 9 . 2 I i. 10 . 2i miles. 

‘ 1875. 


1 . 

4 . 

7. 


R441. 77Z. 2. i'6i ; 113443- 3. -022916. 

105 days ; 4//^ cu. ft. 5. R46. 87?. 6. 3".s.7-.ii .13 j 5* 

15 ft. 8. j^r6oo. 9 . 67 yd. ; 125. 10 . 9 p.c.. 

1876. 

2. R8, R16, R24. 3. R19. i5«- 4. 10 days, - 

6 . R122415 . 7 . 3^- 7. 17-75 ft. ; 25-10 ft. 

9 . R421 ; 10 p.c. 10 . R 33750 - 


1. 550 yd. 

5 . R180. 
8 . ;^; 6 S. ' 



510 

T 

arithmetic 






1877. 



h. 

S603. 13a. gp. 

2. 

13^ days. 

3. 

*017 ; 35*0627. .. 

4. 

E17- la. 3p. 

5. 

13 per cent. 

6. 

K103. la. 3^ 

7. 

£^9- 

8. 

R4200. 

9. 

4l measures. 




1878. 



t 

{a) R1239. 13a. Ap- } (^) 

R51738. 3a. 3p. 


2. 52 clays. 

3. 

(a) *00032 ; 3*2 ; 

(i) 8 . 

4 . Iv9i8o. 


5. Rh’;j 

6 . 

R276. Sa. 3p. ; 31440* 



7. 27 c. iy<. 

8. 

•0447...; 27*6568 

«•« 



9. 25 shares. 




1 8/ 9. 



1. 

R606. I la. 3^. 

2. 

10 days. 

3. 

5 ^ C' ^ “ • *0 rv ^ 
j 1 1 U. 

^4. 

Ri 3- 3«* 2|^* 

5. 

2*0918... ; *5773. 

.. 6. 

ho,-;. i*3 r. '/■. 

7. 

R1800. 

8. 

R I 20000. 

9. 

5 i'.r. .;o !!iin. 




i85o. 



1. 

6| ft. 2. 

3 miles. 3. ‘lo 

• 

4. 3 aanas- 

5. 

Width, l8| ft, ; 

height, 

I4i ft. 6. 24* 

39; • 

0 * * 

7. 

71 hours. 


8. 3^ 

per ( 

:cnt. 


9. Each child, 8,960 ; each brother, 8495. 




1881. 



1. 

R241. 8a. 8 p. ; 

R5267. 1 1 a. 7^p. 

2. 

R666. 12a. 

rt 

0. 

4^37350* ^* 

4Si“„ ; *2070... 

5 . 

'f: • 1 ■: '•> ' 3 : b 

6. 

14 years. 7. 

R 1 6022. 4 a. 6 ^p. 

8. 

ReSroo. 

9. 

Slower 1 5^2* rniles ; 'faster 29^,4 miles 





1882. 



1. 

•387* 

2. 9. 

8. 

13 ft. 4 in. 

4 . 

294*151. 

5, (a) 210 ; (^) 179. 



3 . 

(a) Percentage 

t obtained by A is 52, 

69, C 64*2, 7) 


^ 687 and i^4g’2 •, (5) 64’3 in Arithmetic, 55'4in Ai^ebTa, 
. 4i5'2 in Euclid, 67*1 in English, 65-2 in Histor>*, 62 in 
Geography, 41*9 in Handwriting ; (c) 60 per cent. 

•TT. *428571. 8. S1711. 12^;. 9. 6751b. 
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1883. 


1. 

27 gallons. 

2 . 4 ^* 3 . 

27 days. 


4 ^ 4 hr. 

s. 

;,Ci 345 . i6j. Srf: ; 

;;^io7. 13J. 4^1 ; 5:8 per cent, 


•8. 

./ 4 , 4 hr. 20 min. 

; B, 7 hr. 35 min. 



7 . £190. 

8. 

0. 9 . 

1000 yd. 



' ' ' ' 



1884. 




.1. 

I. 2 , R145S. 4a. 4 p. 

3 . 

1-00904...; 107-916. 

4 . 

R962. 3a. 57>. 

6. The side of the cube 

is 7, in. ; 7776. 

6. , 

, A R480, B E533 

;. 5a. 47J., C 5466, 

loa. 8^.; 

per cent. 

' 7 . 

R3125. 8. 

£S. 9 . 4^ 

per cent. 


10 R236. 90, 



1885. 




1, 

h 2. 64 

Rupees. 3 . ;^i. 

6 s. q^d. 

4 . 

£^ 9 ‘ 

43. 

Hi-, lohd. 6. 

51920. 7 . 3 s. 


S. 

4- years. 

. 9 . 

;^5ooo. 10. 

•9196 ; ^r6. toj 


11. 

3500000 men. 


1886. • •• '. • ‘ ' 

1 . I. 2 . •9705. 3 . ;{;2. lu. 52 ^. 4 . S3955. 3(2. 

5 . i-r3 p. m. 2r.d July. 6. So men. 7 . ;^iooo. S. 

9. R17. 8a. 10. 520344000 cub. ft. ; i|| in. 

1888.. ■ ■ 

• 2 . 2 -. 3 . la. 4;^. ; -1 14583. 4 . £721. iSs 

5 . K335000. 6. £416 r3r. 4a'. 7 . R7. 2a. 

•8, Increase of B.502. 8a. 9 . ^500000. 10 . 500400'. 

18S9. 

2 . 3 . . -08273029 ; 6y. gfd. 4 . S1730. 13a. 64 ^. 

5. R48. 2a. 6. ^1694. 13?. 9^/. 7 . R280000. 

8. 10 days. 9 . 7500274. 10 . ;iS 39 - 3 ^- ; 9 ^‘ 

11. 2-08008. 

1890. 

. 1. 342 ac. 2 ro. 39 po. 2 sq. ft. 36 sq. in. ; 160 yd. 2. X’J. 

. 3 . R975358. 9a. 2I7J. 4 . 30 weeks. 5 . R6 744273. 

8., 4 months. 7 . Increase .o(;^397, 

3. 12 cwt. I qr. 19 lb. 4 oz. ; ;^ 33 . 2S. 6d. 

343 ; 169. . ' ^ 10 . I 9487 -I 7 I. , 



ARlTH^fETIC 


i89I- 


s. 

fti. ii«. 8 /. 3. Ri. io«. 2 tW. 

4 . 9; 4694718. 

5. 

12'. 6. R6. 6a. 4^. ; R158. 7 . 

£291. 9r. 5,^0^. nearly— 

8 . 

20' after noon. 9 . 

.0. 119180. 


1892. 


2 . 

3 . 5^. ; '0037115625 

. 4 . 1167 567. 9a. 7 JA 

5. 

/416. IS^. 4^. 6. 3’7oo965. 

7 . 3221625 tons. 

8 . 

R35S- ^ 3 «- 4 A 9 . RSS. 8a. 4 A 

10. 3j'j per cent. 

11 . 

256430000, 



1894. 


2 . 

3. S-f* -rsooti^* 

4 . RI; 93 - 5 ;A 

5. 

R 93333 - 3«- 4 A 6 - £> 97 °. lU. Zd . 

7 . K23. 12a. .?/, 

8 . 

4^ miles. 9 . S:io62. 

10. I4‘i 625 per cent. 

11 . 

9-0073210. 



1895. 


2 . 

3 . -044481. 

4 . 113350- 

5. 

^87885. 6. Between 7 ft. 6 in. and 7 ft. 7 in. 

7 . 

;^623. 8. R27348. 12a. 

9 . K7864:. 1 3':. 

10. 

12^ per cent. 

11. 10 ft. 6 in. 


iSr ^ O . 


2 . 

Ml- 3 . Ri23. iirt. 3.’/. d. 

R 235 ‘t’ 573 - 9 -’. 11'-'/- 

5. 

114 more men. 0. R1041. loa. 8/'. 7 . 

H22CC00. 

8 . 

S3. 13a. 6/. 9 . 12-986. 10 . 

U2. Sa. 

11 , 

70605009. 



1897 . 


2 . 

tI" 3 . R3. 2a. jfi. 

4 . K33862. 14a. si;'/. 

5. 

S430. 13a. 6. 144536. 4a. 

7. Increase K 53 S. 

8 . 

R7 ; S4. 6a. ; R2. loa. 

9 . 11-072. 

10 . 

R152. 9a. 6A 

11. 2 fur. 3 po. 4 yds- 


1898. 


2 . 

I 4 V 3 . Rl. 2a. i/>. ; -002 1 87 5 

. 4. R 543. 7a. I If;/. 

5. 

Real time, midnight July 6 and 7 ; 

lime indicated, 5 hrs. 


58 min. yi secs. 6. R6S75, 7 . Ui2oo. 8. Ri. 20- 
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9. B.75306000. 10. 1st year 70848000 ; 2nd year 76161600 


11. 

12*06 ; rem. *0501. 

1899. 


' 

2. 

3 . *0082175 ; Ri 5. I5^r. 675. 

4 . 

R1159. i5«. sf/J 

5 . 

R1940. 4a. Ip. 

6. R68437. 8a. 

7 . 

7 miles. 

8. 

37 m. nearly. 

9 . II per cent. 

10. 

3564oooo.__ 

11. 

8 ft. 9 In. 

1900. 



2. 

3 . Ri. 4 ^. 3 /^* ; *00021859375. 

4 . 

R 4 g 77 o. 4^?. 2^. 

5 . 

R773. 8a. 6. 

R504. Sa. up. 

7 . 

R531. 8^z. 

8. 

ii^ per cent. 9 . 

4 per cent. 

10. 

1*25 per cent. 

11. 

68 yds. 2 ft. 10 in. 

1901. 




I. S6711070. 13a. lop. j R3777. ii^. lofif 2. 

3 . Ri. 4«. 37J. j *043518. 4 . R4192. ISar. 7x^^ 6. R37750, 

6. 3I per cent. 7 . R171. 5«. 8p, loss. 8. 10^^ per cent, gdi 

9 . 42750000 or 427^ lakhs. 10 . 4j</. 

II. 907*00381 ; rem. *008070038. 


ANSWERS TO BOMBAY ENTRANCE PAPERS. 

i859» 

1. R542. 2 . UsS.yaic^. 3 . 8|. 4 . 5 . 2^2 

6. 4200. ,7. 108 da. 8. *00972. 9 . 1*581... ; *25 ; loioic 
10. 15*4041 feet. 11. S12550. 14a. 1*152^ 

12. Each man, RS3J ; each woman, Rssf ; each child, R275, . 

i860, 

1. 622f ac. 2 . 21 ; 4 . ii‘8i 25 j *559375. 

6. *000018 ; 1800QOO ; *01536. 6. ;^720. : . 

7 . Income increases by R500. 8., R1852, I4«. 10^ 

9 ; S4169. ga. 10 ; 29}^ years. < 

10. 3 tons 4 cwt. 3 qr. 4 lb. 13 02. . . IL 7*6 feet. , 

c* A. 33 
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ARITHMETIC 


l86l. 


2 . E50548. i«. ; 3 . Si. 7 fl-7^5W* ^ Il 233 - 

5. M;S4.6«.4i%A 0* (0 -84765625; (2) -00084765625; 

(3) 84765*625 ; 1250 ; *0125 ; *0000000125, 

8. Siiiii^. 9 * Simple interest ;{;5o; Comp. I nt. ;{; 5 1 . 


1862. 

L 3r®4-4;r®+ 5;r* + 2;r*+jr®4*6;r+7. 2. 248*2,..; 004028... 

3 * 33 §i\u 70 i) 4 . 240 rupees ; 360 two-.inn.i pieces ; 

960 pysas. 5 . 2j®j. 6, '2^ 7 . 0891 ; 298'J... 

8. S2164. 6a. 2i^ 9 . *569... 10 . SpSi’s ; J^ 86 ? 5 - 

IL Si. 3a. per 100. 12 . 8*2265625 metres. 

1863. 

L 7369. 2. S45. 3a. 4^ 3 . 2s. 4 d. . 4 . A, B, C, R61 5 ; D, S.;io. 
5. 91 da. 21 hr. 14 min. 15 sec. 6. *0246 ; *940625. 7 . 215*48.;.,. 
8 . S333.5a. 4 ^. 9. ;£li. Iir. 5i‘oV- 10* ^^‘S* 


1864. 

2 . 3 ; common measure 3. 3 . 5656567742. 4 . I'lK’e* 

5 . 4261*7415; 3888*8985 ; 759727-2673S ; 21*86... 

6. Saltpetre 840 lb., sulphur ii3 lb. and charcoal 16S lb. 

7 . 10*737... 8. ./ 4 ’s S345ii|, . 5 ’s R28762 and Cs 141046253. 

9 . S16043, 13a. 4?|/). 10 . 15S4 lb. 

1865. 

2. S40457. iia. 9 ^. 3. S52. 4. 405756 ; S1206 5. 120. 

5 . ^ 5 tV 6- -03; *032258064516129; *03125. 

7 . Increase by S3. 7a, 

S : A R22222I ; B S 33333 ^ ; CR44444^ ; D S46l53>J ; 

E S307'69 ; i^S 23 o 76 } 5 . 

9 . 12 shares . S1460. 10. 53 hr. 11. 416*4; 12*3. 

1866. 

i J* 3. R2000 ; R5aoo. 6. ’149353571428. 

6. - (i) 44-153157 ; (ii) 11-569328 ; (iii) *499500 ; (iv) 50000 ; (v) 46*04. 

7 . Si636363;Jj- ; increase of income Rioooo. 

;i^ 5 iS‘ 165. 7^if. 9. 14a. 3/5. 


10. 6J7 months. 
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1^67. 


SI 5 


'2. 

2, 3, 5, 3, 3, 7, 43. 

3 

!•.. i 4 ii- 


4 . *857142 ; ifflg. ; 

5 . 

788-423. 6. 

4 g^; 

^ 13 - 

8. go men. 

9 . 3 yr. 8 mo. 24 da. 

10. 

no ; 90; 30 

; 10. 


11. 78’oo64.. 

; *0158...; -3902... 

12. 

S41. loa. 8/, 

. ; 8 cwt. I 

qr. 20^ lb. 







1868. 



1. - 

521^1 yd. 

2. 

Si 4 - 557 * 

3 - zgfo- 

4 . 

OuC^* 

5 . 

/2: 

. 22 

li 5525 (J* 


6. ;^5 5*30769 5 . 

7 .. 


8. 

r --9 

^b'6 

per cent. 


9 . 466. 

10. 


IL 

23 men. 


12. ^30.' 4J. S ^( f . - 

1 . 3 . 

■763... 










1869. 


• 

1. 

97 ; 1008, 

2. 

I. 

3 . 2. 

4 . 

2V 3 . ‘6489583^ 


Sj 93 - i 3 «- ; 

E656. 

5a. Sp . ; S1050. 2a. 

87?. ; R1181. 7 q . 

7 . 

4 per cent. 

8 

• .2^1340- io’ 95375 ^^- 9 - 9 days. 

.10. 

Increase S4: 

28, 



IL 

1769 ; 20-83. 





1870. 



'2. 

iitfel; ^i'8' 

:o8. 

3 . 

X 5 • 5 < ^ 
xas » 41 -i- 

4 

;£8l. 5 . S25600. 

'8. 

401 : 544. 


7 . 

5 dwt. al'- 

, ; 3 dwt. I5i\ gr. 

8. 

/35. 16 j. lo ^ ld . 



9 . . 

R900 ; S 5 oo ; R2100. - 

10. 

•314642...; ] 

[•816590.., 


11. 

;!o 5 S 5 Tr* 





1871. 

. 


1. 

192000 mi. 

2. 1 

287 ; 

9009. 3 . 

fr 

TS‘6 

n '32 > '37 • ^ 5 * ii‘^- 

•.=^. 

^ 6 o 5 . 

6. 421 - 



7 . 9ll ; S2956. 4^. 

“8. 

83149- 

9- 5^^ decrease. 


10. 1055 subscribers. 


1 . 

' 6 . 

1 . 

.5. 


1873. 

2 . 13J. loitf. ; li- 3 . '-ia- Si 500. 5. 7} hours. 
^2376. 5A 7 . 30780- 8. -76. 9 . 55^. 10 . 1234. 

1874. 

I. 2 . 4 * 8 - 3 * 

S145S6. 6. 


3®7* 


1234. 

4 . ;^ 2 I 3 . I 2 J. 

7 . 



Si6 


ARITHMETIC 


8, 7sV per cent . ; E1840 interest yearly ; 4 /s' cent. 

9. 36 miles and 24 miles per hour. 

10 . They are in order of magnitude. 


1875. 


2. 21 mi. 6 fur. 33 po. 3 yd. 2 ft. 7 in. 

R T-r-5L fi ^ • 12 

1 ] 5 j. 'J* 2 J i 3 J o 3 * 

8. 679’!^. 9 . 27-3; 32. 10 . 

11. Ri 8750 ; R56. 4fl. increase. 12. 


4 . 528093440. 
7 . 10*017, 


sq. ft. 


1877- 

2. .5 is of a mile in advance of 
4 . Tea R2. Sa., sugar 2<3. 

8. u 4 R850J B S846 and C Si 182, 
8, 8s. 9 , *0061, 


3 . 

5 . 217^ ft. ; 242 times,. 

7 . ;^65o. 

10. Os'sTo ^^lilcs. 


1878. 


1. £<;o. i8j. 

5 . 25 per cent. 

8, ^215. 8j. 95V7^- 


2 . I. 3 . £4. os. gd. 4 , 
0 . S7678. 2a. ; loa. 2*85/). 7 . 
9 * ;^2o. 10. 


S3 ft. 5 in. 
.^^^1300. 

^2890, lOJ.. 


1. 4802360X ; 45942521. 
5 . Sio. 


1879-80. 

3 . j^ 5 . OJ-. o^d. 


ft 


4 . nil. 


^ 1 A 


1- 

4 . 2 years. 


1880-81, 

3052 sec. 3 . 26 coolies. 

5 . £ 273 - Sj. 9 rf. 

1881 82. 


1, 


4 . 


1 . 

3 . 


;{:i508. 155. 

2. I minute. 
S2646, 5. 4 per cent. 

1882-83. 


3 . loj. lo^d. 
'^3 j 75 ’i* 


11.9. 11*25^. ; *03671875. 2. 24 posts. 

9 | weeks ; £341. 5,. 4, ;^ 4328 . 2 j. ed'. 5 . 77 yd. 2 ft. ii in. 
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.1883-84. 

1 . (a) 16,000,075,040,002 ; (3) I. ; (c) £2^. igs. 

2. 360 ; 2nd, 72 ; 3rd, 60 ; 4th, 45 ; 5th, 40 ; 6th, 36. , . . 

3 . 22 yd. 4 . ;iC86. iij. 5 ., 13312 ; 93*05 ; 9'i. 

1884- 85. 

1. 7 ; 725 ; 13 ^. 95V. 2 . £2. 95. 

3 . i6j. 2d. 4 . £y increase. ‘ 5 . 4 per cent. 

1885- 86. 

1 . . 4857142 . 2 . ii3boys. . 3 . 5iqr,;6i4V 4 . £j2. 6s. 8d. 

3 . The latter investment more profitable ; ^457555. 

1886- 87. 

1. 5x7x11x13, 22-9999891203453... 2. 192I ft, ;;-r . o'S. 

4 . (i) 7 ft. 2 inches, (ii) 3*5752. 5 . ;^5I03. 6. per cent. 

.1887-88. 

1 . 6. 2 . I9.y. sd. 3 . 20 months. 

4 . 20 ; 7 j 5^-. iW. 5 . 50;. 4p. 

1889-90. 

1. 2. 2. 5^ ft. long by 5f ft. broad by 5f ft. deep. 

3 . 5-15 o’clock. 4 . S32000, 5 . 3 parts of the one to 13 parts, 
of the other. 

1891- 92. 

1. (i) (ii) *83. 2 , Weight allowed is 100 lb. ,* they had 2 cwt, 

and 3 cwt. 3 . They last agreed at lo hr. 30 min. P. M. 
when they both indicated 10 hr. 30'. 50". 4 . ^640. 

1892- 93. 

1. *00502083 ; 15 annas y.ji pies ; 2. 10 days. 

3 . 3 hr. 30 min. 4 . £‘2S9- 3 ^- 4 °! • 544 * 

1893- 94'. 

(Sei in the Mofttssil.) 

:i. 20577 ; 32490 ; ’(>3- 

2 . ;^ii. II5. 6|i/. 3 . 2 cwt. 2 qr. 20 lb. 4 . ;^S3. 6s. Sd. 

5. 12^ hr. 6. 4 lb. of the inferior to 5 lb. of the superior quality. 


5i8 


ARITHMETIC 


1893-94- 

(Sel at Bojnbay^ 

1. (i) 24 ; ( 5 i) iVs- 2. ;^ 32 - 14 ^. 3 ?^- 8 - months., 

4 . Ll- 25l^- 6 - Tfths. 6 . At the same time on the after- 

noon of the 23rd August when the first clock will show 1-46'' 
• and the second 2-16'. 

1894 95. 

1 . 146097 days. 2 . 156. 3 . 30- 4 . ijs days.. 

6. R2160. 6. 772; isJ annas. 

189s 96. 

1. •612345679. 2. Ri 2. 3. 315 miles main line ; 189 branch line. 
4 . S125 ; 145 per cent. 5 . £1000 stock. 

1896 97. 

1 . 2757029, 2. ;£3762 ; ;^228o ; ;i6498. 3 . Ilisecs. 

4 . 4 per cent. 5 . R6000. 

1897-98. 

2 . 55 men. . 3 . 9^7 secs. 4 . sJ per cent. 6. ;i^9SSo.. 
1899-1900. 

1. 660539 ; 854920. 2. 176 : 175. 3. 3| miles ; 6 miles, 

4 . ;^i552. 8j. 6£f. 6. 124 J. 

1900-01. 

looS. 2 . *15795. S. 27 days.- 

4 . R1466 ; R12160. 6. '01041 ; 14*34 sees. 

ANSWERS TO PUNJAB ENTRANCE PAPERS. 

1875. 

1 . 1,010,001 ; 766. 3 . (r)6i; (2)5^g. 

4 . I ro, 14 sq. po. ; *75. 6. 999 ; 1772,.. ” 




0. 15. 


ANSWERS TO PUNJAB ENTRANCE PAPERS 


■X 


1« 288 i’i 6 i.,. revolutions, 
3 . E8oq. la. 

6. E3992. iia. 

1. IS. io'j6d. 

3 . 34-3168; 5-858,^ 


1876.. 

2. S 328 r. la, hp. . , 

4 . 22f seers for a rupee* ' 

6. 220 days. 

1877. ' ' ■ 

2. (a) 18 min. ; i.r82o8. 

4 . (a) S4838II ; (6) ssi-tfr fiSi-if 

1878. 


L S 5 " 2. j.)Aj ; ‘ig/Soi. 3.' ’0063 ; *00296,,, 

4 . 338 sq. ft 6, 5 per cent, per annum. 6. *316... ; *0001/ 


1 . 

4 . 


2 . 


1 . 

4,. 


2 , 

6 . 


1 . 

3 . 

5 . 


1 . 

6. 


1879. 

( 5 ) § and ; '28473. 2 . 3 * 2'ii5...cu. in. 

(<*) iS? J (^) *0316. 6. 3i6-227...yd. 

i88r. 

9*45 ; 2*2371,,, 8. *03168.., 4 . E14. 15a. 


1883. 

16848. 2. 13 . 

3f hours. 6. 140 ; 170 ; igo. 

1884. 

*02688, *002688 ; 25*6, 2*56. 

S62. 10a. SicA 2®* 


3 . WIM. 

6, B507. 8a. decrease. 


3 . I. 4 . 1*0001. 

7 . The former greatei 


I ; 123 times. 

E884. 15a. 3 A 
2963520 j 2420 sq. yd. 


Qi 


1885. 

2., ’08125 ; *0063 ; *638961, 

4 . 

■ a •- The latter j • S49poo.' ‘ 


1886. 


‘375 ; *612... ,.2. 7295* 3 . 

B>i 9S. 13a. 0*96^ ; B172. 8a. SsVtA 


4 . She loses 

• 1 * 


520 


ARITHMETIC 


1887, 

L (f) 3-025. 2 . ;^I33< 8<f. 3 . S9. 6fl. 81 g;J per ihaund. 

4. ; R266|^| ; ^2215^/3 ; Ei 95 il* 

5 . E11029. 6a. 7'^ri^- ®* i’ 32 i*- 

1888, 

1 * irVtr- 2 . -626893. 3 . 16 days. 4 . 17 per cent. 5 . 32*907. 


1889. 


L -322083 ; 799. 2 . 2f miles. 3 . 3-7651 1 2 min- 6 sec. 

4 . R14. 8a. 6?^. 6. V3 greater ; the latter. 

1890. 


L 

(a) I ; ( 3 ) -0:5789... 2 . 1^5 ; -390625. 3 . 

;^I324. 131. 9 ^^^ 

4 . 

832o:men. 

6. R86|}. 6. 

Ip. 



1891. 


L 

(t) is’i ; (2) n. 

2. *0064453125. 

3 . 10 years. 

4 . 

;^2oo ; 5 years. 

6. 45 gallons. 




1892. 


L 

; the latter comes nearest. 2. 

5-90625. 

3 . 

218972*16 gallons. 

4 . ;!Cioi 65 | ; £6000. 5 . 

17J. 3d. per gal. 



1893. 


L 

Rxooo6oo. 

2 . 13*713729902. 3 . 

•41421. 

4 . 

fil 7 . Sa. 9J75. 

6. 32 miles. 




1894. 


1. 

•571428 ; *428571. 

2 . Length 44 ft., breadth 33 ft. 


8. ;£ 5 ir- 4 . Present value by common calculation, 

• 2. ^., -by deducting interest is E9S7. 8fl. ; present value by 
deducting discount is R987. loa. s¥tP> 

1895. 

L 1-0714285. 2 . 1-25 Ib. 3 . ;£39i,;^529,£i3n. 

4 . 2*2360679. 5 . Length 76*2 yd., breadth 38*1 yd. 


ANSWERS TO ALLAHABAD ENTRANCE PAPERS 5*] 

1896. 

1 . 3 ^ 3 - 2 . 2’2i3,59. 3, 11400.000 M7100000 j 3800000. 4 . £3930 

18 * 97 . 

;^ 4 ' 4 ^- ; w. £2 ; C. i6^. 2 . 2-4142136. , • ^ • 

- 3 . 12^ weeks. 4. 540. I 

, ^ 

1898. 

1 . fi66. loa. Sp . 2. 1. 3. ;£66. 13^. 4 d 

1899. 

1 - 18 ft. 2 . 6 yds. ' 3 . 4 j 6 ; 22. 4 . 3J per cenL 

1900. 

.It 

L 2000-301. 2 . S7352. I Siz. nearly. 3 . 10 yds. ; 22 yds. 

1901. 

!• £ 5 ' os. 4 d 2 . I’SySg I i or i I *63. 3 . 12 per tent. 4 . 79 : 49. 

1902. 

1 . 3.5.7.11. 13.37- 2. 5760. S. R4800. 

4 . E2. 7a. gp. 6. 15 per cent. 

1904. 

. 1. 2io.33.73 j 25.3.7 ; 5.7.9- 2. -044 ; I4789’3S' 

3 . R223. 14. 3. 4 . R256. 3. 2|. 6. 

1907- 

1. 53. 2. i; 5 ii 5 - 2 . 4 ^. 3 * R1428SI. 

- 4 , R126720. 5 . *4190242. 

ANSWERS TO ALLAHABAD ENTRANCE PAPERS . 

1889. 

1. 1 1^5 J I *3846 1 §. 2. (a) 3-ft- ; C^) -0003 ; *00296... 

3. -0316... ; *01. 4. R1300. 6. 12 min. 40^^ sec. 

. 8. 8 days. 7. 39f miles from their starting place. 
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arithmetic 


L 

4. 


2 . 


2 . 

5 . 


2 . 


6 . 


L 

S. 


1 . 


4 . 


L 

3. 


L 


6 . 


1890. 

•696294007 ; 36*55086... 2. 3 . ,R86oo. 13Q. 

6. 2*il5...cu. in. 6. llj’j in.. 

1891. 

3. hih S 9999 7|8.- 

1892. 

(tf) 19 ; (« -Wi *rS4375- 3. 56! days. 4 . i: 3 . 

X‘0001... 


•99999. 


,..266019883 

IISlilTFTfifa. 


2 ftir. po. 

;^35o. iij. 8<i 

(a) 999 X 807 - 806193. 

444 miles. 


1893. 

3 . R 3 - 7 iJa* 
e. 1869. 

1894. 

(6) -I. 2 . 

4 . 

1895- 


4 . ;^I 4 . IJ. 3 l^-- 
7 . 79 'p 32 ; Svr. 


(a) *0069. ( 3 ) 5 059,... 

^SS5> 


(( 5 ) 4 feet square. 2 . (<r) 5Y0V J W I 77 * 4 *»* S. R5700. . 
S7 . 6 . ii^ and B4 . 15 . 3f. ' 6. 150 yards. 


1896. 

(fl) ; ( 3 ) 25. 2. (a) *0203125 ; { d ) 200*001. 

178 hr. 52 min. 30 sec. 4 , - j } miles. 6. licSoo. 


1897. 

47 ; 127041. 2. *283. a ;^29i. I7J. 5|§gf|rf. 4. ;^3i5-. 

2203*90625 francs. 


1. 2a. ; I 29. 

4 . ;^i. pi'. 4^i/. nearly. 


1898. 

2 * 3 >* (^) - 4 i' 8. 3 ^; ‘ooi.- 

6 . j(;i25. 


ANSWERS TO ALLAHABAD ENTRANCE PAPERS 
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1899. 

y 4 si '^ 3 - 2 . 42*68. 3 . £42S> i-f* S^- nearly. 4 . 5 1 'mare days— 
5 . 2'235o(6); 7071. 6. 7. 25 per cent, loss ; 80. 

1900. 

THsfjroSy. 2 . *2995670; :5V 3 . R197. 12a. ; 3 *i6s.- 

4 . S3200 ; S3889. 93. 11*04^. 5 * E12S9. 53. nearly. 

1901. 

itB ft- ; 15 . 2 . /s’ 5 '03391. 3 * 160 yds.. 

4 . S625. 6. R 16800. 

1902. 

2. 44. 3. S32S5. 

6. 7/5 days. 6. 8| years. 

1903. 

1 . (3) 34 ; 2 j in. ( 3 ) * 5 . 2 . (3) *0051472 ; * 9375 ' (^) 2 * 5 - 

3 - 30 days. 4 . 10-15 P.M. 6. 4|p.c.- 

1^04. ' • 

1 . (3) I iff ; ( 3 ) *000125. 2 . (3) ;^I 7 I 4 • 1.5 • 3 ; (^) 3 'i 624 - 

3 . ;^ 75 . 4 . RIIS7. 103 . 5 . ;Ci 9425 - 

1905. 

1 . (3) 8xYt J (^) '3536- 2. (3) 4 cwt. i qr. 9*89 lb. ; *0216... r 

(^)£ 6 .s- 4 h 3 . 134 p;c. 4 . R 9 roV 5 . loss. 

1906. 

1., 42. 2 . i6i\j. 3 . 25 yr. 4 . 3981. 

1907. 

3. 949 1. 


1. *000279 ; 25234713. 
4 . 48 ; 84. 


1. Yes. 


4. 2'236. m - 



ARITKMETiC 


324513. 


1908, 

2. . i 


1909. 

'355431. 2. 44 P. c. 

increase. 


S, .'ace Art. 93 iT, 





APPENDIX 


^ A. To prove that the multiplier and multiplicand may be- 
interchanged %\ ithout altering the value of the product. 

For example, to prove that 5 X4=4x 5. 

Place 5 dots in a line, and repeat this line 4 times. The number 
of dots in a row is 5, and there are 4 rows ; there- 
fore the number of dots altogether is 5 multiplied 

by 4. Again the number of dots in a column is 4, ' * * ' * 
and there are 5 columns ; therefore the number of dots •••••- 
altogether is 4 multiplied by 5. Hence 5 x 4=4 x 5. • • • . . 

B. The product of a recurring decimal by a whole number or 
by a terminating decimal may be obtained without converting them 
into vulgar fractions. It is evident that the product in such a case 
will be recurring decimal, and that its period will contain as many 
digits as there are in the period of the multiplicand. 


Example i. Multiply 3*2456 by 7, *714 by 4, and 1*236 by ii. 
(i) 3*2456 (ii) *714 (hi) 1*236 

7 4 II 


22*7 19^ 

3 


2*856 Ans. 


22*7195 Ans* 






I3‘50 

0 


1 3*599 =I3‘6 Ans. 


. .V \ . 


Here, we multiply in th^'^fisiiemvay;* andnncrease the last figure, 
in the result by the figure,|fif ariy) carried froni the fijtst (to the left)- 
column of the period of#^^ultiplicand. *■■■ *" ■ 

-B 

Example 2. Mult|ply^6*2i7 by 8*26. 

{a) 6*227 5.| ^H^) 6*227 

8*26 • 8*26 .. 


37362 + 1 

12454 

49816 +2 




37363 
12454 
'A, 498 18 






{c) 6*227 

•-.'37363 

12.^543 

4# sis 

. ;.5i43726 
‘ I 

51*43727 Ans. 


Here first we multiply as in the case of whole numbers, and 
increase ’the last figure of each partial product by the figure (if any), 
carried from the first (to the left) column of the penod of the- 
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■526 

multiplicand. Thus we get {b). We now add these lines in the usual 
way but to do this correctly w’e extend each line (except the top 
line) as far as the right-hand figure of the top line, by repeating 
the digits of its period. The number of decimal places as far as 
the end of the first period in the result must be 3-1-2, i.e., 5. Wa 

therefore place the decimal point to the left of the 5th figure from 
the end; and the required product is 51-43727. 

Example 1-3256x10=13-256. 

Example 4. -3256 x 100= -32-562 x 100 = 32-562. 

Example 5. -5 x iooo = -5555 x 1000 = 555-5. 

C. To divide a recurring decimal by a whole number, we 
proceed as in ordinaiy division ; but instead of bringing down a 
zero each time we bring down the digits of the period in rotation 
If the divisor is a terminating decimal, we multiply it by that 
power of 10 which will make it a whole number, and also multiply 
the dividend by the same power of 10 ; and proceed as in the case 
of division by a whole number. 


Example i. 

Divide 32-624 by 5. 
5 ) 32-6242424... 
6-5248484... 

The 


Example 2. 
Divide 2-723 by 53. 
Quot. = -0513817... 

53) 2-7232323... 
265 

73 

5 3 

202 

i59 

433 

424 

92 

il 

393 
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